Google 


This  is  a  digital  copy  of  a  book  that  was  preserved  for  generations  on  Hbrary  shelves  before  it  was  carefully  scanned  by  Google  as  part  of  a  project 

to  make  the  world's  books  discoverable  online. 

It  has  survived  long  enough  for  the  copyright  to  expire  and  the  book  to  enter  the  public  domain.  A  public  domain  book  is  one  that  was  never  subject 

to  copyright  or  whose  legal  copyright  term  has  expired.  Whether  a  book  is  in  the  public  domain  may  vary  country  to  country.  Public  domain  books 

are  our  gateways  to  the  past,  representing  a  wealth  of  history,  culture  and  knowledge  that's  often  difficult  to  discover. 

Marks,  notations  and  other  maiginalia  present  in  the  original  volume  will  appear  in  this  file  -  a  reminder  of  this  book's  long  journey  from  the 

publisher  to  a  library  and  finally  to  you. 

Usage  guidelines 

Google  is  proud  to  partner  with  libraries  to  digitize  public  domain  materials  and  make  them  widely  accessible.  Public  domain  books  belong  to  the 
public  and  we  are  merely  their  custodians.  Nevertheless,  this  work  is  expensive,  so  in  order  to  keep  providing  this  resource,  we  liave  taken  steps  to 
prevent  abuse  by  commercial  parties,  including  placing  technical  restrictions  on  automated  querying. 
We  also  ask  that  you: 

+  Make  non-commercial  use  of  the  files  We  designed  Google  Book  Search  for  use  by  individuals,  and  we  request  that  you  use  these  files  for 
personal,  non-commercial  purposes. 

+  Refrain  fivm  automated  querying  Do  not  send  automated  queries  of  any  sort  to  Google's  system:  If  you  are  conducting  research  on  machine 
translation,  optical  character  recognition  or  other  areas  where  access  to  a  large  amount  of  text  is  helpful,  please  contact  us.  We  encourage  the 
use  of  public  domain  materials  for  these  purposes  and  may  be  able  to  help. 

+  Maintain  attributionTht  GoogXt  "watermark"  you  see  on  each  file  is  essential  for  informing  people  about  this  project  and  helping  them  find 
additional  materials  through  Google  Book  Search.  Please  do  not  remove  it. 

+  Keep  it  legal  Whatever  your  use,  remember  that  you  are  responsible  for  ensuring  that  what  you  are  doing  is  legal.  Do  not  assume  that  just 
because  we  believe  a  book  is  in  the  public  domain  for  users  in  the  United  States,  that  the  work  is  also  in  the  public  domain  for  users  in  other 
countries.  Whether  a  book  is  still  in  copyright  varies  from  country  to  country,  and  we  can't  offer  guidance  on  whether  any  specific  use  of 
any  specific  book  is  allowed.  Please  do  not  assume  that  a  book's  appearance  in  Google  Book  Search  means  it  can  be  used  in  any  manner 
anywhere  in  the  world.  Copyright  infringement  liabili^  can  be  quite  severe. 

About  Google  Book  Search 

Google's  mission  is  to  organize  the  world's  information  and  to  make  it  universally  accessible  and  useful.   Google  Book  Search  helps  readers 
discover  the  world's  books  while  helping  authors  and  publishers  reach  new  audiences.  You  can  search  through  the  full  text  of  this  book  on  the  web 

at|http  :  //books  .  google  .  com/| 


I 


OAPH  Towir : 

SAUL    80L0M0N  AND  CO., 
PBIKTEBS. 


1 

1 

i 
! 

THE     TRANSACTIONS 

> 

OF  THB 

SOUTH   AFRICA-N 


PHILOSOPHICAL  SOCIETY. 


VOL.  I.— PART  1. 

1877-78. 


CAPE    TOWN: 

J.   C.    JUTA, 
1878. 


•.•   •  •• 

•  - 


OAPB  TOWN  : 

SAUL  SOLOMOH  AKD   CO., 

FBIffTERS. 


(  1  ) 


T« 


V 


D 


I.   The  age  of  the  Volcanic  Throats  of  the  Upper  Karoo 
Formations  of  South  Africa. — By  Dr.  John  Shaw, 
I  F.G.S.,  F.L.S.,  Professor  of  Physical  Science  in 

the  South  African  College. 

Q  [Read,  26th  September,  1877.] 

The  surface  contour  of  South  Africa  is  not  only  of 
interest  from  a  physical-geographical,  but  also  from  a 
geolc^cal  point  of  view.  It  nses  by  terraces  to  an 
Upland  Plateau  which  forms  a  belt-like  tract,  extending 
from  the  inland  regions  of  the  Colony,  through  the  Free 
State,  and  into  the  Transvaal.  There  are  three  of  these 
terraces,  each  bounded  by  a  range  of  mountains.  These 
ranges  run  more  or  less  parallel  to  the  coast.  Geologi- 
cally the  coast  belt  of  lana  is  different  from  the  first  intra- 
montane  belt ;  that  again  from  the  second  intramontane 
belt,  which  again  is  different  from  the  Upland  Plateau. 

(Taking  a  section  from  the  Cape  Flats  and  leaving  out 
the  Table  Mountain  mass  as  isolated  ^for  such  it  must 
be  considered)  from  the  main  structural  disposition  of 
the  country,  we  find  that : — 

From  the  coast  to  the  first  range  there  is  clayslate  of 
a  Silurian  Age  with  mountain  tops  of  Lower  Devonian, 
commonly  known  as  the  Table  Mountain  sandstone. 
This  brings  us  to  the  Drakenstein  mountains.  The  first 
intramontane  tract  is  Upper  Devonian  and  is  bounded 
by  the  Bokkeveld.  The  second  intramontane  tract  is  of 
Carboniferous  age  and  is  the  Lower  Karoo  bounded  by 
the  £<^geveld  mountains.  The  Upland  Plateau  belongs 
to  the  Upper  Karoo,  its  geological  equivalent  being  con- 
sidered tne  Triassic  of  the  secondary  epoch. 

The  Tertiary  Formations  are  but  poorly  represented 
in  South  Africa,  consisting  merely  of  isolated  patches, 
such  as  the  Tygervley  sandstone  of  the  Cape  Flats, 
shell  beds  at  French  Hoek,  at  the  mouth  of  Sunday's 
Biver,  the  Oliphant  Biver,  the  alluvial  deposits  of  the 
Vaal  Biver,  &c.  n  ^ 
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There  is  little  deviation  from  the  horizontal  in  the 
various  strata,  from  the  Cape  Peninsula,  onwards  in 
a  line  to  Leydenburg  in  the  Transvaal.  From  this  point 
to  Delagoa  ^Baj  there  is  again  a  gradual  terraced  descent. 
From  Leydenburg  to  Spitzkop  we  have  schistose 
sandstone,  thence  to  within  50  miles  from  the  coast 
granite.  From  this  to  the  coast  felsite  porphyry  and, 
nearer  the  coast,  tertiary  sandstone. 

Trap  dykes  occur  all  the  way  from  the  Cape 
Peninsula  in  a  line  to  Delagoa  Bay.  They  are,  as 
determined  by  Cohen,  Diabase.  These  dykes  and  vast 
sheets  of  trap  are  the  characteristic  features  of  the  Upland 
Plateau.  The  scenery  is  a  never-ending  succession  of 
cone-shaped  mountains,  table  moimtains,  and  flat  uplands. 
The  trap  rocks  have  come  to  form  the  prominent  features 
of  the  country  from  the  long  process  of  denudation  to 
which  South  Africa  has  been  subjected.  The  strata, 
through  which  they  were  thrust  being  softer,  have  yielded 
to  wear  and  weathering,  leaving  the  harder  trap  as  pro- 
tecting masses.  In  many  parts  the  trap  assumes  the 
character  of  an  aphanitic  amygdaloid  as  in  the  Yaal 
Region  ;  of  a  trap  conglomerate  as  in  a  remarkable  belt, 
which  extends  through  the  Western  Province  of  the 
Cape  Colony  and  Natal ;  or  of  a  porphyritic  trap  as  in 
Zululand.  This  is  in  all  probability  of  the  same  age  as 
the  great  trappean  outbursts  of  the  tlpland  Plateau. 

The  feature  however  of^reatest  interest  to  the  geologist 
in  the  Upland  Plateau  is  the  presence  near  its  inland 
boundary  of  the  remains  of  volcanic  throats  or  pipes. 
They  are  easily  detected.  Circular  spots  of  a  whitish  soil 
are  noticed.  The  soil  on  being  examined  is  found  to  glisten 
with  mica ;  masses  of  rocks  foreign  to  the  locality, 
garnets,  and  pieces  of  illemanite  are  turned  up.  In  five 
at  least  of  these  throats  diamonds  have  been  ^ot  and  are 
mined  for.  They  are  the  Kimberley  mine.  Old  de  Beers, 
Dutoitspan,  CofFeefontein,  and  Jagersfontein.  The 
Kimberley  mine  now  dug  out  to  the  depth  of  upwards  of 
two  hundred  feet  is  the  most  famous  diamond  producing 
of  these  throats.  Several  of  the  throats  in  other  parts 
of  the  Plateau  have  been  examined,  but  no  diamonds  nave 
tume4  up.  The  indications  are  all  ahke  in  every  one 
t  have  observed ;  yet  it  seems  as  if  the  diamonds  hare 
no  necessary  connection  with  them. 

These  volcanic  throats  have  nothing  to  do  with  the 
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trappean  formationg  to  which  we  have  referred^  and 
must  haye  been  formed  subsequently.  The  walls  of  the 
Eimberley  throat  are  the  ordinary  shales  of  the  Upper 
Karoo,  but  there  is  a  trappean  layer  conformable  to 
these  shales,  which  has  been  broken  through  also.  The 
de  Beer's  mine  has  walls  exclusively  of  Diabase. 
Dntoitspan  has  walls  of  alternate  shale  and  trap.  These 
facts  are  sufficient  proof  of  my  general  position  that  the 
trap  formations  of  the  Upland  Plateau  are  older  than 
the  volcanic  throats  or  pipes.  I  have  seen  these  pipes 
on  the  summits  of  trap  covered  hills  in  the  neighbourhood 
of  Hanover.  The  tuff  contained  in  them  has  been 
determined  to  be  palagonitic,  and  it  has  imbedded  in  it 
pieces  of  trap,  sandstone,  shale,  trap  conglomerate,  granite, 
^eiss,  mica  schist,  and  chloritic  schist.  The  argiunent 
tor  the  relative  age  of  the  throats  is  therefore  tnat  the 
rocks  of  South  Africa  lie  upon  each  other  according  to 
age,  and  that  the  older  rocks  are  deeper  down,  and  that 
the  volcanic  tuff  in  being  thrust  up  got  framients  of  these 
rocks  imbedded  in  it.  It  is  not  now  absolutely  necessary 
to  believe  that  this  tuff  came  up  in  a  very  hot  condition. 
The  walls  of  the  throats  are  not  much  metamorphised,  as 
they  would  have  been  in  that  case. 

There  can  be  no  question,  but  the  Karoo  beds  belong 
to  the  early  part  of  the  secondary  epoch,  and  they  are 
referred  by  Professor  Owen  to  the  Triassic  Age.  Similar 
fossil  lizards  have  been  discovered  in  beds  in  the  South 
of  Russia,  which  are  undoubtedly  Permian.  Now  the 
Permian  is  the  last  of  the  palaeozoic  series,  the 
trappean  outburst  of  course  happened  subsequently  to 
the  Triassic  Age.  It  was  probably  during  this  great 
upheaval  that  the  mountain  masses  of  South  Africa  were 
rent  by  hu^e  fissures,  through  which  the  drainage  of  the 
inland  regions  is  carried  transversely  across  them.  No 
more  singular  feature  in  the  physical  geography  of  the 
country  is  there  than  the  narrow  and  tremendous  gorges 
in  mountain  ranges,  through  which  some  of  the  South 
African  rivers  make  their  way  transversely  to  the  sea* 
No  denudation  theory  can  explaiu  their  abrupt  and 
precipitous  character.  Denudation  exhibits  its  work  in 
gradual  slopes,  picturesque  glens,  and  in  open  valleys. 
Cataclysm  can  alone  explain  the  rending  of  mountain 
masses,  such  as  has  taken  place  in  the  ranges,  which 
bound  the  great  Upland  Plateau  of  the  Cape.    In  the 
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course  of  ages  silently  and  gradually,  denudation  may 
remove  continents.  While  we  allow  all  this  to  modem 
uniformitarian  geologists,  such  violations  of  the  general 
laws  of  drainage  in  the  river  system  of  South  Africa,  by 
means  of  which  rivers  find  their  way  through  the  heart 
of  mountains,  require  some  other  explanation.  The 
great  trappean  upheaval  according  to  this  view  brought 
the  period  of  inland  lakes,  which  existed  throughout  the 
Triassic  Age,  to  a  termination.  The  waters  of  these 
lakes  secured  outlets  by  the  enormous  fissures  of  the 
mountains  made  by  the  upheaval. 

The  age  of  the  volcanic  throats  may  now  be  considered. 
The  older  trappean  formations,  which  on  the  margins  of 
the  great  inland  lakes  of  South  Africa  assumed  the 
character  of  a  conglomerate  from  taking  into  the 
outburst  fragments  of  rocks  and  pebbles,  as  we  have  seen, 
disturbed  the  strata  of  the  Karoo  series  very  little.  The 
eruptions  doubtless  came  from  great  depths,  and  while 
they  broke  up  some  parts,  insinuated  side-flows  between 
strata.  Extensive  layers  of  rock  would  thus  be  only 
raised  to  a  higher  level,  the  trap  forming  a  stratum-hke 
layer  conformable  to  the  previous  strata.  The  volcanic 
throats  however  have  the  Karoo  beds  tilted  up.  In  the 
Kimberley  mine  they  are  tilted  to  an  angle  of  from  30** 
to  75®.  The  inference  is  that  they  belong  to  a  com* 
paratively  recent  date  geologically  speaking.  Where 
trappean  outbursts  are  examined  the  horizontality  is 
preserved,  and  we  can  only  explain  this  fact  by  holding 
that  denudation  and  drainage  have  carried  away  all  trace 
of  the  disturbed  strata,  and  that  a  long  geological  period 
has  elapsedsince  these  trappean  eruptions.  The  argument 
therefore  is  in  favour  of  the  volcanic  throats  having  been 
formed  very  much  more  recently,  and  possibly  in  the 
tertiary  epoch. 

There  has  only  been  one  great  upheaval  since  that  of 
the  secondary  epoch,  viz.,  that  which  has  given  to  South 
Africa  its  scanty  tertiary  beds,  already  referred  to. 
There  is  collateral  support  to  the  opinion^  that  this  was 
probably  the  same  as  that  identified  with  the  outbursts 
of  the  volcanic  throats.  In  the  progress  of  the  alluvial 
diggings  along  the  Yaal  in  eearch  of  diamonds,  the  older 
gravels  some  distance  from  the  Yaal  and  elevated  above 
the  river  were  the  best  and  most  in  favour.  Indeed  in 
such  a  spot  as  the  celebrated  Union  Kop  diamonds  were 
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not  got  on  the  surface,  but  at  between  four  feet  and  ten  feet 
in  depth.  Such  an  alluvial  deposit  could  not  be  considered 
as  recent,  situated  as  it  was  some  80  feet  above  the  river. 
The  diamantiferous  part  of  it  even  was  obviously  older 
than  the  surface  four  feet.     Other  examples  could  be 
quoted  in  support  of  the  general  position  I  have  assumed. 
And  now  that  the  diamonds  have  been  traced  to  what 
may   be   considered  as  their  head-quarters   iu  certain 
volcanic  throats,  I  think  it  will  be  conceded  that  the 
diamonds  of  the   alluvial   fields   came   originally  from 
Bimilar  spots  now  obliterated  by  the  Vaal  river  in  its 
erratic  courses  through  that  region.     These  old  gravels 
of  the  Vaal  cannot  be  of  more  than  tertiary  age,  and 
sorely  younger  than  the  Eocene.   The  inference  is  there- 
fore that  the  volcanic  throats  to  some  of  which  diamonds 
have  been  ultimately  traced  belong  to  the  tertiary  age, 
and  possibly  to  the  same  period  as  the  elevation  of  the 
sparse  tertiary  beds  of  SoutJi  Africa. 
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II.   The  Movements  of  Sea  Sands  and  Bar  Harbours.'^ 
By  Henry  W.  Piers. 

[Read,  a6th  September,  1877.] 

The  Agulhas  bonk  stretches  alone  the  southern  coast 
of  the  Amcan  Peninsula  and  exten£  eastward  as  far  as 
to  Kafirlandj  and  is  believed  to  be  gradually  travelling 
further  in  the  same  direction.  This,  at  the  first  glance^ 
would  appear  to  be  an  improbability  in  the  face  of  so 
strong  a  current^  as  that  which  sets  round  the  coast  from 
East  to  West,  called  the  Agulhas  current,  and  which  is 
so  strong  that,  on  two  occasions  when  obliged  to  lie-to 
in  north-west  gales,  the  schooner  in  which  I  was,  was 
carried  back  against  the  wind  full  fifty  miles  in  twenty- 
four  hours. 

Now,  where  so  powerful  an  ocean  current  prevails, 
there  must  of  necessity  be  an  eddy  current  running  in 
the  opposite  direction,  between  it  and  the  shore.  In 
consequence  of  this  law  of  nature,  it  is  found  that 
immediately  along  the  seashore,  when  not  modified  by 
considerable  irregularities  of  outline,  there  is  a  constant 
set  of  current  from  AVest  to  East.  It  is  this  inshore 
current,  however  feeble  in  comparison  with  the  outer  one 
to  the  West,  that  is  the  ever  active  agent  in  moving  the 
shore  sands  of  which  our  bars  consist.  The  constant 
wash  of  the  sea,  even  the  smallest  ripple,  stirs  up  the 
fibe  sands,  not  a  single  particle  of  which  can  return  to 
its  original  position,  but  is  every  moment  pushed  farther 
eastward  before  it  can  sink  to  the  bottom  again.  This 
process  may  appear  to  be  very  slow  and  gentle,  but  it  is 
very  certain,  and  results  in  very  important  effects. 

All  our  rivers  opening  into  the  Southern  Ocean, 
except  the  Kie  and  Great  Fish  Rivers,  have  bars  outside 
their  entrance,  or  immediately  across  the  mouth  in  the 
form  of  a  sand  spit  from  the  West,  being  in  fact  a  con- 
tinuation of  the  sandy  beach  from  that  side.  These  are 
essentially  composed  of  sea  sand,  and  may  be  removed 
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by  certain  artificial  arrangements,  although  at 
able  cost,  at  least  such  is  my  own  view  of  the  ro 

The  inshore  current  in  its  course  to  the  eastw£ 
with  sand  in  mechanical  suspension  stiiTed  up 
immediate  shore,  deposits,  or  rather  spreads  the 
as  a  smooth  beach,  unless  obstructed  by  some  in: 
capable  of  diverting  its  course  seaward  imtil  th 
ment  be  passed.     One  form  of  obstruction  is 
strong  stream  from  a  river,  as  at  the  Kowie  an 
Rivers.     In  such  case  the  force  of  the  river 
sufficient  to  direct  or  divert  the  shore  current 
from  the  shore,  until  its  power  is  exhausted 
expansion  eastward,  where  it  becomes  united 
absorbed  in  the  prevailing  shore  current.     T 
current,  laden  with  sand,  when  forced  out  into  d 
there  deposits  a  portion  of  the  same  in  the  form 
running  parallel  to  the  beach,  and  immediate! 
of  the  river's  mouth,  just  at  that  distance  fi 
which  the  river  current  becomes  merged  in  tl 
sea.     The  depth  of  water  on  this  bank  or  bs 
course  be  regulated  by  the  action  of  the  sec 
through  the  mfluence  of  wind  or  the  tidal  wa\ 
can  never  rise  above  that  point,  at  which  the 
the  waves    can  be   operative    downwards.     ^. 
condition  of  these  rivers  in  their  natural  stat 
previous  to  the  intervention  of  the  engineer,  wag 
stream,  forced  over  to  the  left  or  eastern  bank 
of  the  shore  current,  and  a  long  spit  of  sand 
from  the  western  side  across  the  wide  open  moi 
rivers   over  which  the   tide   could  easily  flo> 
commotion  or  disturbance  of  the  bank. 

Another  description  of  obstruction  causing 
current  to  diverge  seaward,  is  that  of  a  solid  reef  of  rocks 
or  the  projection  of  a  stone  pier  into  the  sea  ;  the  effect 
in  either  case  is,  that  which  has  been  witnessed  at  Port 
Elizabeth,  in  connection  with  the  stone  pier  which  has 
caused  a  great  silting  up  of  sand  where  it  was  hoped  to 
protect  the  usual  landing  place  from  the  ocean  swell. 
The  modus  operandi  in  this  case  is  very  evident.  The 
pier  cutting  across  the  direction  of  the  shore  current, 
forces  it  out  along  its  face,  and  round  the  extremity  into 
still  water  on  the  other  side,  where  the  sand  carried 
round  with  it  is  quietly  deposited. 

I  may  here  state  that  before  the  Port  Elizabeth  pier 
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was  commenced^  I  warned  the  members  of  the  committee 
of  enquiry^  that  such  a  result  was  inevitable.  Unfortu- 
.nately  however,  the  opinions  of  some  captains  of  trading 
vesselB,  as  well  as  boatmen  of  experience,  were  assumed 
to  be  of  more  practical  value,  and  so  the  mischief  was 
done. 

At  the  mouth  of  the  Fish  River  there  is  no  bar, 
because  the  eastern,  or  further  side  of  the  entrance,  is  a 
rocky  promontary  jutting  out  into  the  sea  beyond  the 
point  on  the  western  side.  Nature  has  here  set  before 
us  an  arrangement  which  it  would  be  well  to  keep  in 
mind.  The  current  from  the  river  runs  out  along  the 
face  of  the  rock,  and  there  the  channel  is  deepest ;  from 
the  opposite  shore  along  sandy  spit  stretches  across, 
over  which  as  the  tide  rises,  the  water  flows  freely  and 
without  obstruction.  It  appears  to  me  that  if  a  groin 
were  to  be  constructed  running  along  the  ridge  of  this 
sandspit  for  a  portion  of  its  length  across  the  river,  the 
flow  ojf  water  would  be  confined  to  a  narrower  channel  of 
exit  by  which  the  scouring  action  of  the  ebb-tide  would 
be  greatly  increased,  and  consequentlv  a  greater  depth 
of  water  would  be  secured  for  navigation  by  small  craft. 
There  is,  however,  a  rock  in  the  centre  of  the  channel 
which  would  have  to  be  removed,  to  admit  of  a  free 
passage  to  any  distance.  At  the  mouth  of  the  Kie,  the 
arrangement  I  believe  is  somewhat  similar,  but  on  a 
lai^ger  scale,  and  with  the  same  result,  no  bar. 

In  no  case  is  the  formation  of  a  bar  due  to  the  accumu- 
lation of  mud  and  silt  from  a  South  African  river  ; 
none  of  our  rivers  are  of  sufficient  volume  to  supply  any 
ponderable  material  that  is  not  immediately  swept  away 
by  the  tide>  so  that  there  can  be  no  delta  formed  at  the 
mouth  of  any  of  them,  in  fact  it  is  only  on  the  occurrence 
of  abnormal  freshets,  that  any  mud  or  other  debris  ever 
reach  the  sea. 

The  bar  at  East  London  is  essentially  of  sea  sand, 
and  is  fonned  by  the  mechanical  force  of  the  river 
current,  which  pushes  the  sand  from  the  beach  out  sea- 
ward into  water  sufficiently  deep  for  its  quiet  deposit ; 
and  18  therefore  a  detached  bar.  Originally  the  bar  was 
a  spit  of  sand  stretching  across  the  mouth  of  the  river 
and  forcing  the  channel  over  to  the  left  or  northern 
bank  but  permitting  a  free  flow  of  the  tide  over  it.  By 
the  construction  of^  a  river  wall  on  the  western  side  as 
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far  as  the  position  of  the  lighthouse,  the  stream  i«  now 
conducted  in  a  direct  line  across  the  shore  current, 
forcing  the  sand  outward  to  where  it  is  deposited  as  a 
bar  ;  when  this  point  is  reached  the  river  current,  losing 
its  power  to  force  a  passage  for  itself  further  through 
the  sea,  it  is  deflected  and  turned  to  the  left ;  and  when 
the  tide  is  rising,  it  returns  into  the  river  along  the 
opposite  side,  and  brings  with  it  immense  quantities  of 
sand,  forming  an  extensive  bank,  ])ai*tially  dry  at  low 
water,  a  considerable  way  up  the  north-east  side  of  the 
river. 

The  stream  running  out  along  the  river  wall,  is  con* 
stant  at  all  states  of  the  tide,  only  varying  in  velocity 
according,  as  the  tide  is  rising  or  failing.  When  the  tide 
is  coming  in,  the  river  current  still  continues  its  course 
outward  along  the  wall  ;  but  after  turning  to  the  left 
outside,  it  circles  inward  again,  and  flows  up  the  river 
on  the  other  side.  I  have  watched  the  trunk  of  a  tree 
carried  out  by  the  stream  as  far  as  the  bar  and  after 
turning  to  the  left,  circling  round  and  coming  back  into 
the  river,  where  it  was  again  caught  by  the  outgoing 
currents.  This  operation  continued  for  more  than  two 
hours  when  it  became  too  dark  to  observe  it  longer.  The 
time  occupied  in  completing  each  circuit  was  about 
twenty  minutes.     This  was  in  1862. 

A  remarkable  movement  of  sand  occurred  at  Port 
Elizabeth  some  years  ago.  After  a  severe  gale  of  wind, 
which  caused  a  violent  surf  to  break  on  the  shore,  the 
whole  of  the  sand  at  the  boating  company's  landing  place, 
was  torn  up  and  removed,  lea%4n^  nothing  but  bare 
jagged  rocks  on  which  it  was  impossible  to  land,  and  for 
some  time  it  became  necessary  to  remove  the  boats  to 
the  neighbourhood  of  the  Ba&ken  River.  Shortly  afl«r 
it  was  discovered  that  at  a  distance  of  two  or  three 
hundred  yards  fi-om  the  shore  a  sand  bank  had  formed, 
over  which  the  large  cargo  boats  could  not  float.  This 
bank  was  evidently  formed  of  the  sand  removed  from  the 
beach,  which  when  torn  up  by  the  surf  and  floated  out 
into  deep  water  below  the  influence  of  the  tidal  wave 
gradually  subsided.  In  the  course  of  a  month  or  two,  as 
far  as  I  can  recollect,  the  sand  returned  to  the  old  landing 
place  and  the  outer  bank  disappeared. 


(  11  ) 


Illf  Remarks  on  Reridula  DetUata,  one  ofihe  Insectivorous 
PlanU,  illustrated  by  specimens. — By  Dr.  John 
Shaw,  F.G.S.,  F.L.S.,  Professor  of  Physical 
Science^  South  African  College. 

[Bead,  26th  September,  1877.] 

The  Droseraceae  are  represented  in  this  Colony  by 
two  genera, — Rondula  and  Drosera.  There  are  only 
two  species  of  Roridula,  but  there  are  at  least  eight  of 
Drosera.  As  plants  they  frequent  the  slopes  of  moun- 
tains and  favour  moist  places.  In  Australia  however, 
they  start  up  after  rains  on  dry  sandy  soil.  Their  special 
peculiarity  as  plants  is  the  presence  on  the  surface  of  the 
leaves  of  tentacular  processes,  which  possess  powers  of 
movement,  when  irritated,  and  from  which  a  viscous  fluid 
exudes  by  glands,  which  are  at  the  ends  of  these  processes. 
The  whole  leaves  as  a  rule  become  covered  with  the  fluid. 
It  is  only  of  late  that  the  use  of  this  exudation  to  the 
plant  has  been  determined.  Insects  had  been  often  and 
often  observed  entangled  in  it,  that  they  even  perished  in 
numbers  on  the  leaves,  decayed  away,  and  were  replaced 
by  new  victims.  It  has  now  however  been  conceded 
that  the  Droseraceae  are  predatory  plants  and  live  on  the 
juices  of  the  insects  they  entangle  in  the  fluid  they  exude. 
The  elaboration  of  tlus  important  discovery  is  mainly  due 
to  Darwin.  He  has  experimented  on  live  specimens  in 
various  ways,  and  has  come  to  the  astounding  conclusion 
that  these  plants  extract  Tn|,|«Appnniifl  fr^^^  from  the  insects 
by  means  of  their  leaves.  The  fluid  is  found  to  be  a 
digestive  solvent,  by  means  of  which  the  insects  are 
absorbed  and  vanish  in  time  into  mere  powdery  specks 
and  scales.  As  plants  they  have  meagre  roots,  which 
can  only  serve  the  purpose  of  supplying  water  and  giving 
them  fixture. 

Roridula  dentata  grows  in  the  Cold  Bokkeveldt  moun- 
tains at  a  height  of  about  3,000  feet.  It  is  a  large  shrub 
of  from  four  to  six  feet,  and  is  of  a  most  unmistakeable 
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and  striking  appearance.  The  specimens  I  saw  were 
literally  covered  with  insect  life,  and  a  distinct  hum  was 
kept  up  by  the  larger  ones  struggling  for  release.  The 
day  had  been  a  very  warm  one,  which  probably  accounted 
for  the  numbers  caught  and  still  alive  and  struggling.  I 
noticed  that  some  shrubs  had,  fixed  on  old  dry  stems, 
spiders'  webs — these  insects  finding  it  probably  con- 
venient to  clutch  out  victims  from  accessible  places. 
That  the  spiders  go  occasionally  too  far  in  doing  this,  is 
probable,  as  I  found  one  entangled  on  a  shrub.  *  Some 
idea  of  the  amount  of  the  \'iscous  fluid  on  the  Roridula 
may  be  formed  when  I  state  that  the  whole  shrub 
glistened  in  the  sun  as  if  saturated  with  dew. 

It  is  strange  that  attention  has  not  been  more  genei^ally 
directed  to  this  plant  in  South  African  botanical  travel. 
Thunberg  makes  reference  to  it,  and  its  power  in  snaring 
flies.  He  states  that  the  farmers  hang  it  up  in  their 
houses  as  fly  catchers.  This  I  saw  also,  the  end  of  a 
branch  stem  being  \vrapped  up  in  wet  sand  to  keep  it 
longer  &esh.  The  other  species  of  Roridula  I  have  not 
seen  ;  it  is  said  to  occur  on  the  Zondereinde  and  Tulbagh 
mountains.  The  genus  Drosera  is  very  well  represented 
on  Table  Mountain  in  moist  places.  The  flies  caught 
on  the  Droserae  are  small,  the  plants  being  small  and 
herbaceous.  No  other  insectivorous  plants  except  those 
belonging  to  these  genera,  occur  in  any  part  of  South 
Africa ; — ^such  as  the  pitcher  plant  and  the  Pinginculae ; 
and  I  have  therefore  thought  it  of  some  scientific  interest 
to  draw  your  attention  to  those  we  have. 

Darwin  had  an  herbarium  specimen  only  of  Roridula 
Dentata  to  examine,  and  I  presume  a  very  old  one.  In 
his  remarks  on  it,  he  says,  that  he  observed  insects  and 
the  remains  of  insects  in  numbers,  but  no  indication  of 
any  tentacular  movement  or  clasping.  I  find,  however, 
in  my  specimens  that  the  tentacles  arc  not  only  bent  in 
tlie  direction  of  the  insects,  but  in  many  cases  hold  them. 
A  northern  genus  Monophyllum  has  very  sluggish  ten- 
tacles, and  Darwin  supposes  that  the  Roridula  dentata  is 
of  the  same  character.  This  opinion  will  have  to  be 
abandoned  therefore.  .  This  is  the  only  really  new  obser- 
vation I  have  to  make  in  regard  to  the  Roridula  dentata^ 
but  I  trust  that  the  remarks  I  have  set  foi-ward  are  of 
suflicient  interest  to  have  been  brought  before  the  notice 
of  the  Philosophical  Society. 
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IV.  Notes  on  the  Devonian  and  Ask  Beds  of  the  Karoo 
and  Gouph.— By  W.  Prosser,  F.G.S. 

Having  spent  the  greater  portion  of  a  year,  in  the 
Karoo  and  (rouph,  and  having  had  an  amount  of  leisure, 
together  with  horses  and  venicles  at  his  disposal,  the 
writer  has  had  unusual  facilities  of  studying  the  geolo- 
gical formation  of  these  portions  of  the  Colony.  And, 
having,  moreover,  made  in  Europe  with  his  own  hands,  a 
considerable  collection  of  palseozoic  fossils,  his  labour  was 
much  shortened  by  previous  experience,  and  the  difficult 
task  of  identification  and  classification  was  much 
lightened  thereby. 

Before  entering  on  the  more  technical  portion  of  the 
subject,  let  us  for  a  few  minutes,  recount  what  has  been 
done  by  others,  to  clear  up  the  tangle  of  the  particular 
rocks  of  the  Colony,  to  which  your  attention  will  be 
directed  this  evening,  namely,  the  (a)  Lower  Devonian  ; 
(6)  Upper  Devonian,  and  (c)  Felspathic  Ash  Beds. 

In  the  years  1857-8-9,  Mr.  Wyley,  a  gentleman  who 
had  had  a  long  experience  in  geological  field-work  in  con- 
nection with  me  geological  ordinance  survey  of  Ireland, 
was  appointed  geological  surveyor  for  the  Colony.  He 
made  several  long  journeys  through  the  Colony  with  the 
view  of  deciding  the  age  of  its  rocks  and  the  commercial 
value  of  its  mineral  productions.  These  labours  he 
recorded  in  the  shape  of  a  very  valuable  MSS.  geological 
map  of  the  Colony.  This  map  is  accompanied  with 
numeroas  sections  and  long  Parliamentary  Reports.  And, 
taking  into  consideration  Mr.  Wyley's  long  experience 
among  the  palaeozoic  formations  of  England  and  Ireland, 
and  me  means  which  he  possessed  of  comparing  notes 
with  so  many  European  workers  in  the  same  department, 
his  views  deserve  great  weight  at  our  hands.  In  the 
multitude  of  councillors  there  is  wisdom.  This  is 
especially  the  case  in  geological  researches  ;  here, 
accumulated  testimonies  are  essentially  necessary  in 
order  to  arrive  at  the  truth.  And,  as  it  is  unjust 
on  our  part,  to  ignore  the  labours  of  others,  and  alike 
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detrimental  to  the  advancement  of  true  science,  we 
should  endeavour  in  all  our  work,  not  only  to  freel)' 
acknowledge  any  assistance  we  may  receive  from  others, 
but  also  to  connect  our  results  with  theirs.  The  palace 
of  scientific  truth  requires  the  co-operation  of  many 
workers,  and  the  efforts  of  any  one  ordinary  mortal  are 
too  feeble,  and  the  span  of  life  too  short,  to  effect  any 
material  change  by  his  isolated  exertions.  Nor  must 
the  labours  of  Drs.  Atherstone,  Rubidge,  and  Pinchin,  in 
the  eastern  part,  and  Mr.  Dunn's  be  forgotten.  Altogether 
a  large  amount  of  geological  work  has  been  done  here, 
during  the  last  30  years.  And  as  evidences  of  this 
work,  we  have  now  three  maps  of  South  Africa  indicating 
its  geological  systems  ;  namely,  Mr.  Bain's,  Mr.  Wyley's, 
and  Mr.  Dunn's  ;  we  have  all  three  before  us. 

And  the  writer  is  at  present  engaged  in  the  pleasant  but 
difficult  task  of  collecting  the  mass  of  reliable  information 
which  is  now  scattered  in  so  many  channels,  with  the 
view  of  arranging  them  into  a  readable  shape,  and  to  form 
a  Geological  Handbook  of  South  Africa. 

Andrew  Geddes  Bain,  in  1859,  published  a  series 
of  papers  which  appeared  among  the  transactions  of 
the  Geological  Society  of  London.  These  papers 
were  prefaced,  with  an  account  written  by  himself,  on  the 
character  and  order  of  the  rocks  of  the  Colony.  These 
introductory  remarks  show  a  very  considerable  amount 
of  acumen,  and  evince  a  rare  power  of  systematizing 
observations,  and,  considering  that  Mr.  Bain  had  received 
no  technical  geological  or  mineralogical  education,  nor 
had  the  opportunity  of  studying  the  physical  aspects  or 
fossil  remains  of  European  analogues,  they  reflect  the 
very  highest  credit  upon  him. 

AH  honour  to  such  pioneers  in  science,  as  Smith  and 
Bain  ;  men  who  are  at  once  the  architects  of  their  own 
fortune,  and  literary  fame.  William  Smith,  of  England, 
journeying  in  pursuit  of  his  calling  as  a  landsurveyor,  was 
enabled  by  keenly  observing  and  classifying  facts,  to  lay 
the  foundation  of  the  modem  system  of  the  regular 
succession  of  the  stratified  rocks,  and  thus  prove 
himself  to  be  indeed  the  father  of  modem  geology  ; 
and  A.  G.  Bain,  while  he  ti-aversed  the  Colony  as  a 
road«maker,  was  able  by  close  observation  to  fairly 
classify  the  rocks,  which  compose  the  southern  portion  of 
this  great  continent  of  Africa. 
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Although  necessarily  imperfect,  and  incomplete,  Mr. 
Bain's  remarks,  the  result,  by  the  bye,  of  38  years  of 
observation,  are  worthy  of  careful  study,  and  any  of  us 
who  may  work  in  the  same  field,  should  not  fail  to  mete 
out  to  him,  his  due  reward,  and  acknowledge  the  good 
foundation  he  has  laid.  With  the  sanction  of  the 
Librarian,  I  am  enabled  to  lay  the  book  on  the  table 
for  your  perusal.  I  would  here  suggest  to  Mr.  Thos. 
Bain,  his  son,  upon  whose  shoulders  it  is  pleasing  to  think, 
that,  the  geological  mantle  of  the  fathor?  has  fallen, 
that,  if  possible,  the  original  MSS.  and  sections,  if  still 
extant,  should  be  taken  care  of,  and  placed  in  the  custody 
of  some  society. 

TheHexBiver  Mountains  present  very  favourable  spots 
for  commencing  the  study  of  the  known  stratified  rocks 
of  the  Colony.  On  their  southern  flanks,  we  have,  as  an 
accessory,  a  fault  which  has  caused  an  upthrow  of  at  least 
one  thousand  feet,  and  which  gives  an  excellent  section  of 
beds,  some  of  which  abound  in  organic  remains. 

By  means  of  the  Beaufort  West  Extension  Rsdlway, 
this  district,  in  common  with  the  Karoo  and  Gouph,  is 
easily  accessible  from  Cape  Town  ;  and  in  the  following 
paper,  the  exact  spots  will  be  indicated,  where  fossils  are 
most  prolific. 

The  writer's  first  acquaintance  with  these  Hex  River 
beds,  commenced  in  September,  1876  ;  since  that  time 
he  has  had  repeated  opportunities  of  visiting  them.  Still, 
he  must  conless,  that,  nis  knowledge  of  this  large  group 
is  but  very  limited  and  imperfect ;  to  thoroughly  explore 
this  important  series,  a  residence  of  some  weeks  on  the  spot 
would  be  necessary  ;  but  there  can  be  little  doubt,  that 
a  fine  collection  of  palaeozoic  fossils  could  be  obtained, 
and  much  light  thrown  on  the  Devonian,  if  not  also  on 
the  Silurian  a^e  of  this  Colonv,  by  such  an  examination. 

The  Hex  River  valley  itself,  is  well  worth  a  visit ;  but 
its  highly  inclined  metamorphic  rocks,  overlaid  by  tabular 
sandstones,  apparently  of  the  Table  Mountain  group,  and 
its  caves  containing  Bushman  drawings,  must  be  left,  for 
another  occasion. 

The  rocks  requiring  our  immediate  attention,  are  those 
closing  the  upper  end  of  the  valley,  and  forming  the  Hex 
River  Mountams,  and  which  mountains  form  the  boun-> 
dary  between  it  and  the  Karoo. 

I.  The  fossiliferous  stmta,  are  first  seen,  about  a  mile 


16  Mr.  W.  Prosser's  Notes  on  the  Devonian 

beyond  Mr.  Meiring's  house^  and  opposite  the  railway 
brickyard.  At  this  spot,  the  surface  of  the  ground  is 
strewn  with  remains  of  brachiopods,  and  trilobites  ;  of 
the  former,  spirifera  spiriferoides,  orthes,  leptante,  and 
strophomence,  are  abundant.  In  some  cases  the  test  is 
perfect,  and  spirifera  coils  are  sometimes  seen  ;  among 
the  crustaceans,  pkacops  candatus,  chiefly  prevail.  I 
provisionally  denominate  this  the  phacops  bed. 

II.  About  a  mile  further  on,  towards  the  mountain, 
and  near  its  foot,  and  along  the  circuitus  road  constructed 
by  Captain  Bainier,  iinother  series  of  fossiliferous  beds 
crop  out. 

Here  sandstone  beds  are  literally  covered  with  large 
winged  orthes,  spirifertBy  enciinite  stems,  leptcmce,  a  few 
trilobites  of  the  phacops  type,  and  starfish  remains  appear- 
ing among  them.  Masses  of  this  fossiliferous  sandstone  lie 
along  the  western  side  of  the  road  inside  the  elbow  made 
by  the  road.  And  as  the  stone  is  of  a  friable  nature, 
a  slight  tap  of  the  hammer  breaks  the  lump  into  many 
fragments,  and  at  the  same,  time  exposes  fine  hand  speci- 
mens of  the  hidden  treasures.  On  the  eastern,  or  moun- 
tain side  of  this  road,  a  fine  section  of  these  fossiliferous 
beds  appear. 

Perfect  casts,  of  both  valves,  lie  scattered  about ;  and 
occasionally  perfect  petrified  casts  of  the  shells  themselves 
drop  out,  as  clean  as  those  seen  on  the  shores  of  Table 
Bay.  Good  internal  casts  showing  muscular  impressions 
and  hinge  teeth,  are  also  found  here  ;  but,  as  is  commonly 
the  case,  with  sandstone  beds,  tests  are  scarce  on  account 
of  the  paucity  of  calcareous  matter  in  the  waters  deposit- 
ing them. 

III.  Another  locality  where  fossil  remains  of  similar 
bivalves  are  found  in  an  excellent  state  of  preservation, 
is  about  two  miles  further,  on  the  same  road  and  about  half 
way  up  the  hiU,  and  at  the  point  of  junction  between  the 
new  and  the  old  road.  Here,  the  sandstone  has  a  thicker 
bed,  but  its  identity  with  that  in  the  curve  near  the 
bottom  of  the  hill,  is  beyond  a  doubt ;  one  fact  alone 
proves  this,  it  can  be  traced  in  one  continuous  line  along 
the  hill  side.  This  is  Wyley's  "  si>iRiF£RA  bed  "  as  wifl 
be  showTi  presently. 

The  same  strata,  containing  the  same  remains  occur, 
along  the  same  road,  on  the  other  side  of  the  watershed, 
and  about  five  miles  distant,  and  two  miles  west  of  the 
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Klein  Straat.  The  locality  is  easily  found  from  its  being 
at  a  beck,  which  the  road  crosses.  Some  large  guard 
stones  placed  here  by  the  road^menders,  abound  m  the 
same  class  of  fossils  ;  this  is  the  same  ^'  spirifera  bed." 

IV.  Another  most  interesting  spot,  and  one  yieldincr, 
in  greater  abundance,  remains  of  a  more  decidedly 
palfBozoic  character,  such  as  trilobites,  is  at  the  mouth  of 
the  Long  Tunnel,nearthesummitof  the  Hex  Biver  Moun- 
tain. Here,  are  impure,  compact,  hard,  and  thick-bedded, 
limestone,  abounds  in  the  remains  of  these  crustaceans, 
chiefly  homalonotus  ;  fragments  of  their  carapace  are 
everywhere  to  be  seen.  Here  a  tail,  there  a  body  lobe, 
there  a  cheek  or  palate  plate.  He  who  seeks  in  any  part 
of  the  world,  for  a  perfect  trilobite,  with  the  head,  thorax, 
body,  and  tail  portions  articulated  together,  may  have  to 
look  for  a  long  time.  Africa  is  no  exception,  to  the  rule. 
The  reason  of  this  is  evident.  Like  that  of  the  cray- 
fish, lobster,  shrimp,  or  limulus  of  the  present  day,  the 
external  skeleton  ol  the  trilobite,  soon  becomes  disjointed 
after  death,  and  the  several  parts  fall  asunder,  whitening 
the  beach  of  the  sea  whose  waters  have  helped  to  decom- 
pose the  tissues,  and  batter  the  whole  into  its  several 
Iraots.  And,  just  as  but  few  whole  cray,  cuttle  fish,  or 
obsters,  can  now  be  found  on  our  shores,  so  also  these 
ancient  sea-beaches  scarcely  ever  yield  complete  uninjured 
specimens  of  the  trilobite. 

But,  of  perfect  pieces,  the  rocks  at  the  mouth  of  the  long 
Tunnel,  and  the  heap  of  debris  which  lies  near,  presents  a 
great  abundance  ;  and  the  locality  is  well  worth  a  visit, 
nay  more,  repeated  visits  from  the  collector  of  palssontar 
logical  fossils.     These  beds  I  denominate  the  Devonian, 

or  HOMALONOTU8,  LIMESTONE  beds. 

The  Verloren  Valley,  fifteen  miles  further  north,  and 
lying  between  Hex  River  and  Karoo  Poort,  is  a 
synclinal  of  the  "  spirifera  "  beds.  Here,  near  the  farm- 
house of  Verloren  Fontein,  the  writer  has  found  similar 
laige  winged  spirifera,  in  the  same  sandstone  beds. 

Being  anxious  to  compare  these  Hex  Kiver  beds  with 
those  examined  and  described  by  Wylie  on  the  northern 
flanks  of  the  same  group,  near  Karoo  Poort  and  Gydow 
Mountains,  thirty  miles  away  as  the  crow  flies,  the 
writer  went,  from  the  Straat  and  traversed  the  very  same 
ground  as  Wylie  did,  staying  at  the  same  farm-house,  Mr. 
Jan  van  de  Merwe's.      The  most  cursory  examination 
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of  the  rocks  around  Hottentot's  Kloof,  and  especially  on 
Jan  van  de  Merwe's  farm,  proved  beyond  doubt,  that 
these  also  formed  an  anteclinal  of  the  same  spirifera  beds, 
as  the  two  localities  just  mentioned.  The  Cold  Bokke- 
veldt,  on  the  Doom  River  Farm,  has  also  yielded  remains 
identical  in  every  particular  with  those  found  at  the 
Tunnel,  or  the  trilobitic  limestone  beds.  Summarizing  all 
these  facts,  it  may  be  accepted  beyond  doubt,  that,  the 
range  of  mountains  reachmg  from  the  eastern  side  of 
Hex  River,  through  Mr.  John  Meiring's  farm,  past  the 
tunnel.  Captain  Rainier's  road,  over  the  Hex  River 
Mountain  pile,  through  Verloren  Valley,  on  past  Jan 
van  de  Merwe's,  Hottentot's  Kloof,  into  uie  Cold 
Bokkeveldt,  to  beyond  Doom  River,  and  at  no  great 
distance  from  Patates  River,  are  all  of  the  same  age : 
Devonian,  according  to  Wylie. 

And,  permit  me  here  to  draw  attention  to  the  fact,  that, 
the  various  rock  sections  of  the  different  railways,  which 
are  now  being  constructed  in  this  Colony  and  in  Natal, 
offer  unusual  facilities  for  obtaining  organic  remains  of 
numerous  strata  which  would  otherwise  be  unapproach- 
able and  hidden  from  view.     The  loose  rock  got  out  from 
some  of  the  workings  have  already  yielded  a  rich  harvest. 
We  would  therefore  strongly  urge  upon  the  Govern- 
ment, the  necessity  of  appointing  some  competent  person, 
to  make  a  careful  exammation  of  all  the  loose  material  in 
the  formation  of  the  various  lines,  with  the  view  of  obtain- 
ing more  comnlete  suites  of  fossils  from  the  different 
localities,  and  thus  obtain  evidences  which  would  help  to 
clear  up  some  of  the  haze  which  hangs  over  some  of  the 
geological  horizons  of  the  country.     Unless  the  work 
DC  taken  in  hand  soon,  it  will  be  too  late,  as  many  of 
those  beds  which  are  most  prolific  in  remains,  such  as  the 
shales,  will  soon  marl,  and  be  converted  to  their  original 
form,  mud,  and   all  the  evidences  which  they  would 
otherwise  yield,  be  lost. 

Mr.  WyUe  mentions  the  following  fossils,  as  being  found 
by  himself  in  the  Karoo  Poort  beds : — Leda  inomatay  Orthis 
palmatay  Tentaculites  rrotalinuSy  and  stems  of  encrinites. 
More  rarely,  rings  of  the  large  HomalonotusyVknd  an  obscure 
fossil,  resembling  a  small  star-fish,  probably  the  head  of 
an  encrinite  \Ophiocrinus  Strangeriy  and  two  or  three  more 
stellate  bodies,  possibly,  single  joints  of  the  arms  of  the 
last,  with  their  radiating  feathery  appeiidages  :  also  foiir 
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spedes  of  spirifer  antarcticus^  Sp,  OrbigniU  Orthis 
palmatay  and  Strophomena  Bainiu  These  latter,  occur  in 
a  bed  of  sandstone,  which  runs  all  over  the  districts  in 
question,  and  which  is  easily  identified  by  its  mineralogical 
structure,  and  abundance  of  these  remains.  Indeed,  the 
individuids  are  so  numerous,  that  they  form  a  perfect 
conglomerate  of  shells,  or  rather  casts  of  shells,  two  or 
three  inches  thick. 

So  striking  is  the  likeness  between  the  whole  ap- 
pearance of  these  beds  and  their  European  equivalents, 
that,  were  it  not  for  the  discomfort  consequent  on  the 
glare  and  intense  heat  of  the  African  sun,  and  the  presence 
of  such  strange  forms  of  vegetable  life  around,  the  writer 
could  scarcely  help  thinking  that  he  was  still  exploring 
fo6»liferous  beds,  on  some  pleasant  hiQside  at  home. 

In  addition  to  the  above  the  writer  has  found  the 
following  fossils : — Corals  : — Petraia  bina  ;  Crustaceans : 
— PhacepSy  several  species  ;  PalcBaster  Africanusy  pro- 
visional name  ;  Spines  of  Echini.  Brachiopods.  Septisna 
new  species  ;  strophomena — species  ;  Orthis  testudinaria  ; 
Lamelli  Branchiata,  Modiola — species  ;  Orthonotanasuta, 
Permit  me  here  to  state,  that  two  very  serious  obstacles 
present  themselves  at  Cape  Town,  to  any  of  our  young 
geologists  who  wish  to  make  themselves  thoroughly  con- 
vereant  with  physical  science  generally,  and  ol  geology 
and  botany,  in  particular.  I  refer  to  the  great  absence  of 
technical  works  treating  on  the  present  and  past  forms  of 
tihe  flora  and  fauna  of  the  rest  of  the  world.  A 
reference  library,  composed  of  technical  works,  such  a£, 
the  memoires  of  the  !raloeontographical  Society,  and  the 
Transactions  of  the  Geological  Society,  would  be  valuable 

S tides  to  the  geological  student.  Secondly,  although  the 
useum  contains  the  nucleus  of  a  good  collection  of 
Afiican  fossils,  yet  because  the  majority  of  the  specimens 
are  unidentified,  they  are  of  little,  or  no  assistance  in  the 
identification  of  fossils.  Well-directed  efforts,  resulting 
in  the  possession  of  standard  technical  works,  bearing  on 
the  nomenclature  of  mineral  or  organic  forms,  or  the 
obtaining  of  named  type  specimens,  would  be  productive 
of  much  good,  especially  to  the  members  of  our[8ociety, 
and  through  them,  to  the  community  at  large. 

Every  identified  fossil  or  mineral,  coupled  with  its 
matrix,  is  a  land  mark^  a  signpost,  on  the  road  towards  a 
aolutioii  of  the  rocks.    Each  specimen  tells  his  own  tale> 
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which  is  a  portion  of  a  whole  history,  and  the  accumulated 
testimony  of  all  the  species  and  varieties  of  a  formation, 
gives  nearly  all  the  information  which  the  geologist  and 
mineralogist  can  desire.  Hence,  it  follows,  that  every 
fossil,  which  is  lost  to  the  public,  is,  as  it  were,  an 
explorer's  notch,  lost  on  the  bark  of  a  tree  in  a  dense 
bush  : — one  chance  less  of  threading  one's  way  out  of  the 
almost  inextricable  labyrinth,  a  finger  post  less,  pointing 
the  way  out  of  the  maze. 

The  question  of  the  age  of  these  deposits  has  been  a 
subject  of  dispute.  When  sending  to  Europe  fossils  of  this 
age,  but  from  another  locality,  Mr.  A.  G.  Bain  took  them 
to  be  Silurian.  The  weight  of  opinion,  expressed  by 
those  members  of  the  geological  society,  who  examined 
these  fossils,  was  in  favour,  of  their  being  Devonian. 
Mr.  Wylie  considered  similar  beds,  cropping  out  at  the 
Karoo  Poort,  to  be  more  Devonian  than  Silurian  ;  his 
chief  reason  being  the  fewness  of  species  of  trilobites 
present, — three  species  only  having  been  found, — ^while 
the  Silurian  rocks  in  Europe  give  23  species,  and  many 
varieties.  This,  together  with  the  fact,  that,  no  decidedly 
characteristic  Silurian  specimens  had  been  found, — 
although  it  was  equally  true,  that,  no  specific  Devonian 
forms  either  had  appeared — inclined  him,  also,  to  the 
Devonian  theory.  It  might,  however,  be  said,  that,  this 
opinion,  having  been  given  20  years  ago,  by  the  gradual 
cnange  which  must  necessarily  prevail  in  such  a  progres- 
sive science  as  geology,  might  not  hold  good  to-day.  So 
late  however,  as  1872,  only  a  few  years  ago,  the  previous 
decision  was  confirmed,  by  Mr.  Rupert  Jones,  a  no  mean 
authority,  on  the  examination  of  similar  fossils  from  the 
Witzenberg  Fla's.  (See  Quarterly  Journal  Geological 
Society,  Februaiy  1872.) 

With  his  usual  caution,  Mr.  Wylie,  hesitates  to  pro- 
nounce an^  beds  he  had  seen  in  the  Colony  as  unmistak- 
ably Silunan  ;  but  he  intimates,  at  the  same  time,  that, 
the  South-African  Silurian  woidd  be  found  along  the 
littoral  zone  of  Table  Mountain. 

And  the  writer  ventures  to  state  his  regret,  that  without 
the  most  undoubted  evidences,  yielded  only  by  the  dis- 
covery ©f  decidedly  Silurian  organic  remains,  Mr.  Dunn 
should  have  called  some  of  the  rocks  around  Malmes- 
bury,  by  that  name.  And,  again,  if  they  are  Silurian^ 
why  call  them  **  Malmesbury  "  beds  ? 
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The  labour  of  geological  workers  in  Souta  Africa,  is 
g^reatly  facilitated  and  lessened,  by  taking  note  of  the 
marvellous  persistence  of  many  of  tlie  leading  features  of 
its  rock  formations.  This  is  patent  in  the  district  in 
question.  We  will,  for  the  guidance  of  future  obseiTers, 
name  four  of  these  parallels. 

( I ).  The  BU  ACHIOPOD  BED,  presents  a  remarkably  fine 
horizon,  for  the  Devonian  rocks.  It  retains  its  lithological 
and  fossil  characteristics  over  a  large  tract  of  country. 
Its  identity  is  perfect,  over  an  area,  of,  at  least,  400  square 
miles,  and  in  all  probability,  over  a  much  larger  extent. 
The  writer  has  been  enabled  to  examine  it,  from  Hex 
Rivertothe  Groot  Straat,  and  thence  to  Verloren  Fontein, 
on  the  Ceres  road,  from  Karoo  Poort ;  and,  a^am,  ten 
miles  further  north,  along  the  road  leading  from  the 
Draai  to  Ceres,  past  Hottentots  Kloof,  and  over  the 
Karoo  Poort  Mountain.  Besides  all  this,  the  southern 
side  of  the  Witte  Bergen,  also  iho  valleys  of  the  Lange 
Bergen,  and  Zwartz  Bergen,  in  the  Oudtehoorn  and 
Prince  Albert  regions  have  outcrops  of  the  same  beds. 

It  is  very  desirable  to  further  explore  these  beds,  so 
as  to  fix  their  northern  and  southern  limits  ;  as  well  as 
to  ascertain,  whether  they  are  at  all  times  conformable  to 
the  their  subjacent  and  superincumbent  rocks. 

(2).  Beyond  the  Hex  River  Mountains,  and  above  the 
Devonian  sandstones,  a  white  band  of  compact  siliceous 
rock  occurs,  and  is  seen  over  immense  tracts,  of  the 
Karoo  and  Gouph.  This  bed,  sun-ounding  hillsides  and 
mountain  top**,  like  a  white  ribbon  on  a  ground  of  neutral 
grey,  presents  a  very  striking  feature  in  the  various 
landscapes  of  the  district  where  it  occurs.  Following  the 
various  synclinals  and  anticlinals  of  the  Upper  Devonian 
rocks,  it  at  one  and  the  same  time,  shows  the  fixedness  of 
the  agencies  which  were  at  work  in  the  southern  hemis- 
phere, during  their  deposition,  and  gives  a  very  convenient 
horizon,  for  the  field  worker.  This  siliceous  bed  has 
everywhere  the  same  mineralogical  structure,  is  creamy- 
white  in  appearance,  and  lies  uniformly  about  60  or  80 
yards  below  the  felspathic  ash  ;  and  thus  it  afibrds  a 
horizon,  marking  beyond  question,  the  upper  beds,  of 
the  Upper  Devonian  rocks.  From  its  first  appearance 
on  the  eastern  face  of  the  Hex  River  Mountains,  and 
not  far  from  the  Klein  Straat,  most  of  the  hillsides 
from  Rietfontein  in  the  Karoo,  past  Baviaan's  Krantz 
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and  Zoute  Kloof,  on  the  one  side,  and  the  ridges  running 
parallel  to  the  Witte  Bergen  through  J.  J.  Nell's, 
Soanapoel's,  Grootfontein,  Blood-river  farms,  on  the 
other  side  of  the  Karoo  and  Gouph,  as  well  as  many 
parts  of  the  Prince  Albert  district,  are  marked,  with 
this  persistent,  and  well-defined,  bed. 

Standing  alone,  among  the  strata  of  the  Karoo  and 
Gouph,  by  its  peculiar  lithological  characteristics,  as  well 
as  by  its  striking  appearance,  this  bed  is  of  great  service 
in  defining  the  age  of  the  district  where  it  occurs,  and 
is  also  of  especial  use  in  those  localities,  whence  the  fel- 
spathic  ash  beds  have  been  removed. 

It  may  be  stated  incidentally,  that  gold  is  tradition- 
ally associated  with  it  ;  but,  after  calcination  and  tritura- 
tion, I  have  failed  to  see,  any  colour  even.  It  is  however, 
of  economic  use  for  lining  lime-kilns,  as  it  is  easily  fusible 
in  the  presence  of  lime,  and  thus  forms  a  vetrified  surface 
inside  the  kiln ;  a  fact  of  some  commercial  importance 
to  a  Colony  which  imports  all  its  fire-bricks. 

(3).  Accompanying  this  bed,  and  almost  immediately 
overlying  it,  is  a  very  constant  deposit  of  the  black, 
or  per-oxide,  of  manganese.  Although  the  ore  is  not 
sufficiently  pure  or  crystalline,  to  be  of  any  commercial 
use,  its  presence  in  the  form  of  a  stratum,  is  of  service 
in  conjunction  with  its  cogener,  the  silicious  bed,  in 
marking  the  age  of  the  sun*ounding  deposits.  The  very 
constant  character  of  this  bed  will  be  understood,  from 
the  fact,  that  it  is  traceable  for  at  least  fifty  miles,  in  an 
almost  unbroken  line.  The  origin,  age,  and  agencies 
concerned,  in  the  deposition  of  the  ores  of  manganese,  as 
seen  in  the  Colony  generally,  must  be  left  to  a  future 
paper. 

The  Devonian  calcareous  and  sandstone  beds,  described 
at  the  commencement  of  this  paper,  are  succeeded 
by  shales  and  sandstones,  possessing  new  characters. 
The  beds  crossed  by  the  formation  of  the  railway  near 
Pieter  Meintjies  Hochte  or  more  strictly  speaking,  the 
eastern  end  of  De  Wet's  farm,  yield  organic  remains  in 
abundance.  Mud  shales  more  or  less  stratified  with  sand- 
stones, present,  on  cleaving,  innumerable  fragments  of 
plants  of  the  Upper  Devonian,  or  lower  carboniferous 
period.  Portions  of  ferns,  stems  of  equisetaceae,  bits  of 
wood,  literally  cover  the  face  of  every  layer  of  the 
stone.    The  extreme  thinness  of  these  layers,  together 
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with  the  homogeneous  character  of  the  deposit,  and  the 
gentle  ripple  markings  left  by  those  ancient  waves,  are 
fair  evidences  of  the  quiescent  character  of  the  waters 
whose  muddy  sandy  bed  these  rocks  must  have  formed 
at  one  time.     These  are  the  Wittebergen  Sandstones. 

These  remains,  in  all  probability,  point  to  the  commence- 
ment of  the  coal-measure  period.  But  the  vegetable 
remains,  are,  in  almost  all  instances,  fragmentary ;  possibly 
indicating,  that  this  is  not  the  spot  on  which  the  plants 
grew,  but  one  to  which  they  were  transported  by 
currents  or  floodwaters.  The  absence  of  roots  also  tends 
to  comfirm  the  same  idea. 

It  occasionally  happens,  that,  some  of  the  deeper  beds 
having  thin  bands  of  shale  between  them,  contain 
carbonized wood(e<7z<»«toce(e)  yielding  coal  to  the  thickness 
of  from  an  eighth  to  a  quarter  of  an  inch.  In  some  of 
these  cases,  the  owner  of  the  land,  ignorantly  supposing 
that  the  external  indication  is  but  an  evidence  of  a  deeper 
workable  seam,  and  the  wish  being  father  to  the  thought, 
commences  mining  operations,  which  it  is  needless  to  say 
can  only  result  in  a  ^uitless  expenditure  of  money.  One 
good  almost  always  accrues  from  such  ill-advised  efforts, 
namely,  the  bringmg  to  light  fossil  remains,  which  would 
otherwise  be  inaccessible.  A  much  better  plan  to  follow, 
in  prospecting  for  coal,  is  to  carefully  study  the  sequence 
of  the  beds,  as  seen  in  exposed  rock  sections. 

Some  of  these  small  isolated  seams  of  carbonized  wood 
may  be  seen  in  the  rocks  under  notice,  at  Kietfontein 
railway^  quarry  Karoo  ;  also  at  Hartebeste  Fontein 
Farm ;  adso  at  Armstrong's,  Wagenmaker's  Kraal ; 
Beaufort  Division.  These  are  of  no  possible  commercial 
value,  and  possess  no  other  than  a  purely  geologic 
interest. 

It  is  a  question  of  considerable  scientific  as  well  as 
commercial  importance,  to  ascertain  the  spot  where  these 
plants  and  trees  grew  ;  and  whether  they  were  in  suffi- 
cient abundance,  to  form  in  any  one  spot,  useful  beds  of 
coal. 

By  working  cross  sections,  one  from  Zoute  Kloof,  (Mr. 
Greefs)  to  Johannes  Meiring's  Farm,  along  the  BufiePs 
Biver ;  and  another  from  Geelbeck  Farm,  (Mr.  Jan 
Jacob's)  past  Fliege  Fontein,  and  J.  J.  Nell's  Farm,  along 
the  Geelbeck,  repeated  anticlinals  of  the  same  beds  are 
seen,  and  yielding  the  similar  fossiliferous  remains. 
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Mr.  Tho8.  Bain  and  Dr.  Atherstone,  have  also  quoted 
fossils  of  the  same  genei'a  in  the  same  geological  horizon, 
near  Prince  Albert,  a  long  way  further  east.  These, 
wore  in  like  manner,  found  ^*  in  close  proximity  to  the 
trappean  conglomerate  of  the  Karoo." 

AH  this  evidence  points  to  the  fact  tliat  the  so-called 
"  Karoo  beds  "  are  the  equivalents  of  the  Lower  Carboni- 
f^^rou8  beds,  and  they  prevail  over  a  great  portion  of  the 
Karoo,  and  much  of  the  western  parts  of  the  Colony. 

Immediately  above  these  shales  and  sandstones,  is  a 
rock,  which  has  been  denominated  the  stumbling  block 
of  all  African  geologists,  we  refer  to  the 

TRAPPEAN  ASH  CONGLOMERATE, 

It  is  in  appearance  a  compact  greyish  blue  rock,  having, 
a  conchoidal  fracture,  and  containing  small  crystals  of 
altered  felspar.  As  it  weathers,  it  assumes  a  brown 
colour,  and  not  possessing  a  perfect  homogeneous 
character,  masses  of  the  rock  are  left  standing  on  the 

S'ound,  like  sentinel  bushmen.  Indeed  it  is  called  the 
ushman's  rock,  probably  from  the  fact  that  the  bushmea 
found  these  vertical  gi*avestone-like  masses*  excellent 
cover,  whence  they  could  make  a  stand  against  the  early 
settlers.  Properly  quarried,  its  bed  gives  excellent 
building  stones  of  almost  any  size,  and  much  of  the 
marvelk)us  fertility  of  the  soils  of  the  Karoo,  is  due  to  the 
disintegration  of  this  remarkable  rock.  The  average 
depth  of  this  trappean  conglomerate  in  the  Karoo  is  200 
feet.  It  forms  low  mountain  masses,  and  being  harder 
and  less  easily  abraded  than  the  surrounding  sandstone 
shales,  it  stands  out  in  bold  relief,  like  gmnt  steps  on 
the  hill  sides.  The  name  trap  is  derived  from  the  Swedish 
word,  trappa  or  steps. 

The  vegetation  of  these  hills  of  felspathic  trap  is 
scanty,  but  very  unique.  Here  we  find  stunted  Mesam^ 
bryantliemums  ;  numerous  kinds  oi Euphorbias  ;  the  pecu- 
liar "  Ghap  "  (  Stapcelia)  in  at  least  a  dozen  varieties  ;  the 
long  and  short"  Cos  natchie,"  or  era  «5MZa  ;  and  the  remark- 
able "  Wonder  blad  ;"  with  several  kinds  of  "  Air-plants," 
"  Canne  doet's  "  or  aloes,  and  the  "  Zoute  bosche."  And 
these  hills  afford  shelter,  by  their  wildncss  and  desolation, 
to  wild-cats,  hyaenas,  jackals,  baboons,  meer-cats,  wild- 
ostriches,  and  occasionally  to  Burchell's  Zebra. 

Two  nuggets  of  gold  have  been  found  near  the  edge 
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of  the  felspathic  ash  bed  of  tlie  Karoo.  One  nugget,  now 
lying  in  the  South- African  Museum,  was  got  near  the 
DraaL  Its  discovery  led  to  the  formation  of  the  Cape 
Gold  Mining  Co.,  having  for  its  object  the  exploration  of 
that  neighbourhood  for  gold.  After  sinking  a  shaft  3 
feet  in  diameter,  to  a  considerable  depth,  presumably,  in 
the  hope  of  striking  an  auriferous  quartz  reef,  and  being 
unsuccessful,  they  abandoned  all  further  attempts. 
Another  nugget,  said  to  have  been  embedded  in  quartz, 
was  found  on  the  Cragga  farm,  near  Constable.  A 
search  made  here  by  Mr.  T.  Bain,  and  others,  commis- 
sioned by  the  Government,  resulted  in  failure.  Both  these 
places^  the  Draai  and  Cragga,  are  just  at  the  junction  of 
nitte  Bergen  sandstone  and  the  Ash  Beds.  And  it  is, 
to  say  the  least,  a  striking  coincidence,  that,  both  nuggets 
were  found  in  localities,  which,  although  they  He  thirty 
miles  apart,  are  similarly  situated  with  regard  to  the  ash 
beds  in  question.  In  the  very  imperfect  search  which  the 
writer  made  in  the  Karoo,  he  found  no  trace  of  the 
precious  metal.  But,  it  is  worthy  of  note,  that  the  fine 
gravels  of  rivers  running  through  it,  yield  in  washing, 
conmiinuted  rubbies  and  garnets  in  considerable  quan- 
tities. 

The  trappean  rocks  are  divided  into  two  great  sub- 
divisions, according  as  felspar  or  hornblende  is  a  com- 
ponent part.  When  felspar  predominates,  the  rock 
belongs  to  the  felspathic  series,  when  hornblende  is 
proportionately  great,  a  hornblende  trap,  or  green- 
stone is  formed.  Having  this  hornblendic  base  the 
presence  of  distinct  glassy  crystals  of  felspar,  quartz,  or 
ealcar-spar  may  entitle  a  rock  to  be  called,  greenstone 
porphyry.  In  like  manner,  clay-stone  porphyry  is  a 
trappean  rock  whose  base  is  clay,  and  which  contains 
crystals  of  hornblende.  In  this  case,  alumina  must  be 
conjoined  with  felspathic  and  hornblende  crystals. 

But  to  return  to  the  trap  of  the  Karoo.  Each  observer 
has  given  this  rock  a  different  name.  Mr.  A.  Geddes 
Bain  called  it  "  claystone  porphyi'y  ;"  Mr.  Wylie's  name 
was  **trap  conglomerate  ;"  Mr.  Dunn  has  denominated 
it  the  "  Dwyka  conglomerate."  As  it  shows  no  eridence 
of  having  any  claystone  chai-acter,  either  as  a  derivative 
or  by  direct  deposition  from  clay  or  mud,  and,  as  it  has 
none  of  the  usual  porphoritic  characteristics,  Mr.  Bain's 
name  is  inadmissible.    Mr.  Dunn's  designation,  the  result 
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of  a  hasty  inspection  of  a  few  hours'  stay^  on  his  way  to 
the  Diamond  Fields,  simply  implies,  that  it  is  a  conglo- 
merate rock,  which  he  considered  to  be  typically  represented 
on  the  Dwyka  River  ;  a  by  no  means  typicaJ  spot.  His 
name  gives  no  inkling,  as  to  what  he  considers  the  matrix 
in  which  the  pebbles  are  imbedded,  to  be.  And,  I  would 
venture  to  remark,  that  it  is  of  some  importance  to  the 
cause  of  science,  not  to  give  local  names  to  great  deposites. 
It  is  better  to  let  them  remain  for  the  time  a  blank,  and 
be  unnamed,  unless  sufficient  evidence  is  at  hand  to  give 
them  at  once,  a  name  which  would  indicate  their  proper 
position  among  the  known  rocks  of  the  world.  For 
mstance,  such  names  as  "Dwyka  conglomerate,"  "Karoo 
beds,"  "Malmesbury  beds,"  "Enon  conglomerate"  and 
"Namaqualand  Schists,"  convey  no  idea  of  the  character^ 
or  geological  horizon  of  the  deposits  to  which  they  refer, 
whfle  they  emburden  the  geological  maps  of  the  Colony 
with  a  meaningless  nomenclature. 

Mr.  Wylie  has  on  the  other  hand,  however,  committed 
himself,  both  to  the  nature  of  the  mother  rock,  and  its 
general  appearance,  by  his  name,  "  trap  conglomerate." 

Mr.  A.  G.  Bain  considered  this  as  a  volcanic  rock 
belched  out  of  some  huge  crater  in  the  interior.  Mr. 
Thomas  Bain,  in  his  report  on  Gold  Prospecting  in  the 
Karoo,  dated  the  5th  January,  1874,  speaks  of  this  rock, 
as  seen  near  the  Draai,  as  follows : — ^**  Here  the  rocks 
suddenly  have  a  metamorphosed  appearance,  sandstones 
highly  siliceous,  and  ordinarv  shale  converted  into  chert, 
&om  the  intense  heat  of  the  trap  conglomerate  which 
crops  out  about  a  mile  from  the  Draai."  And  again, 
"  Its  erruptive  origin  is  without  a  doubt,  as  you  find 
embedded  in  it,  fragments  of  granite,  gneiss,  clay-slate, 
quartzite  and  SUurian  shale  ;  in  fact  bits  of  all  the  rocks 
underlying  the  place  where  it  protrudes  ;  and  it  is 
evidently  the  cause  of  of  the  wonderful  contortion  and 
folds  in  the  strata  of  the  Zwarte  and  Witte  Bergen. 
Another  remarkable  feature  about  this  formation  is  that 
it  forms  the  line  of  demarcation  between  the  marine  and 
fresh  water  fossils  of  the  Colony,  which  has  led  some 
geologists  to  imagine  it  to  have  been  the  boundarv  of  a 
vast  inland  lake."  Here  Mr.  Bain  thus  commits  hunself 
to  the  following  conclusions  : — 

(1).  That  this  formation  was  deposited  while  in  a  state 
of  intense    heat,    for    the    adjacent    beds    have  been 
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metatnorphoBed,  shales  being  turned  into  [chert/  for  ia* 
stance. 

(2).  That  its  emiptive  origin  is  proved  beyond  a  doubt, 
bj  its  conglomerate  character. 

(3).  That  the  wonderful  folds  of  the  Zwarte  and  Witte 
Bergen  have  been  caused  by  its  erruption. 

(4).  That  this  conglomerate  forms  the  boundary  of  the 
marine  and  fresh  water  deposites  of  the  Colony. 

Mr.  Bain  further  confirms  these  views  in  his  notes  on 
the  geology  of  the  Western  Districts  which  appeared 
in  the  Cape  Monthly  Magazine  for  September,  1877. 
And  quoting  his  own  words  he  writes :  **  I  consider  it  to 
form  the  base  rock  of  the  Zwarte  Bergen,  or  the  backbone 
range  of  the  Colony,  as  it  is  called,  which  during  its 
intrusion  or  upheaval,  contorted  and  twisted  the  masses 
of  quartzite,  into  all  sorts  of  shapes,  while  in  a  plastic 
state. 

Dr.  Atherstone  in  a  paper  published  in  the  Cape 
Monthly  Magazine^  for  July,  1871,  speaks  of  this  deposit 
as  plutonic  or  semi-plutonic,  and  considers  it  to  be  intru- 
sive in  its  character. 

It  is  evident,  from  the  forgoing  extracts,  that  this 
formation,  has,  for  many  years,  occupied  the  attention  of 
many  enouiring  minds,  and  therefore  I  need  not  apologise 
for  bringmg  it  under  the  notice  of  this  society,  so  as 
to  find,  if  possible,  a  solution  to  this  hitherto  unsolved 
problem. 

In  order  to  enable  each  member  to  form  his  own 
judCTnent  on  the  subject,  the  whole  facts  of  the  case  will 
be  laid  before  you.  And,  while  availing  himself  of  the 
labours  of  others,  as  far  as  the  extent  of  the  deposit  is 
concerned,  the  facts  relating  to  its  appearance,  deposition, 
conformity  and  general  appearance,  are  those  observed  by 
the  writer  himself,  and  they  may  be  relied  upon  as  accurate. 
And,  taking  the  whole  of  the  facts  of  the  case  into  con- 
sideration, it  is  impossible  not  to  arrive  at  the  following 
conclusions : — 

(1).  That  the  deposit  in  question,  is  an  altered  fel- 
spathic  trappean  ash. 

(2).  That  it  must  be  removed  from  the  plutonic  where 
Mr.  Dunn  has  placed  it,  or  the  volcanic,  ^diere  Mr.  Bain 
has  put  it,  to  the  aqueous,  series. 

(3).  And,  that,  consequently,  it  does  not  in  any  way 
partake  of  the  character  of  dykes. 
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(4).  That  it  marks  an  era  in  the  geological  histor)*  of 
the  South-African  continent,  during  which  important 
changes  were  effected  in  its  fauna  and  flora. 

The  Silurian  and  Devonian  systems  of  Great  Britain 
afford  many  examples  of  felspathic  ash  beds  ;  but  we 
know  of  no  instance  in  which  the  embedded  pebbles 
give  it  such  a  decidedly  conglomerate  character,  as  the 
African  deposite  presents.  Most  of  the  trappean  ash  beds 
are  purely  volcanic,  but  the  deposite  under  our  notice, 
presents  unmistakable  evidence  of  a  secondary  character. 
Fii*stly : — It  is  in  all  cases  conformable  to  the  carboni- 
ferous snales  below,  and  to  the  sandstones,  above.  It 
would  be  quite  impossible  to  name  all  the  localities  where 
this  may  bo  seen.  But  some  of  the  most  striking  and 
accessible  spots,  extending  over  an  area  of  some  hundreds 
of  square  nules,  will  be  named. 

Ai'ound  Pieter  Meintjie's  Fontein  this  rock  may  be  seen 
in  a  dozen  places  resting  on  the  shale.  Among  the  finest 
sections  are  those  presented  by  the  high  range  of  Pieter 
Meintjie's  Hochte,  along  the  Pieter  Meintjie's  Hochte 
Fault,  by  means  of  which,  the  trappean  ash  and  its 
underlying  shales,  have  been  cast  down,  at  least  a  thousand 
feet.  For  a  distance  of  eight  miles  along  the  perpen- 
dicular escarpment  of  the  face  of  this  fault  the  ash  and 
shales  are  confonnable.  The  same  conformability  is  also 
seen,  on  the  western  and  vertical  side  of  the  two  nameless 
hills,  which,  at  Pieter  Meintjie's  Fontein,  stand  like  giant 
sentinels,  guarding  the  entrance  to  the  ash  covered  plains 
stretching  eastward,  along  tlie  Karoo  and  Goupli,  for 
hundreds  of  miles. 

The  same  conformability  is  evidenced  by  numerous 
sections  along  the  line  of  country  extending  through 
BuUover  farm,  opposite  Matje's  Fontein,  and  on  to  Zoute 
Kloof,  a  distance  of  forty  miles. 

But  the  finest  examples  of  this  ash,  and  its  underlying 
shales,  and  overlying  sandstones,  in  situ,  are  to  be  seen 
on  the  southern  side  of  the  plain  of  the  Karoo,  along  the 
lands  of  Johannes  Meiring,  and  through  J.  J.  Nell's,  past 
Hartebeeste  Fontein,  and  Soanapoel's  and  thinning  out 
towards  the  D  wyka  River.  Along  this  belt  of  country,  the 
beds  have  been  greatly  disturbed,  and  they  lie  in  all  posi- 
tions from  the  horizontal  to  the  vertical.  But,  what  I  wish 
to  draw  your  special  attention  to,  is  the  fact,that,  in  what- 
ever position  Uie  shale  beds  lie,  the  superincumbent  ash 
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beds  take  the  same.  This  is  the  case  at  Prince  Albert, 
also ;  and  Mr.  Dunn  informs  me,  that,  in  the  far  off  district 
of  Natal,  the  ash  and  the  shale  beds  are,  in  his  opinion, 
similarly  conformable. 

Besides  all  this  direct  evidence  of  conformability,  there 
is  not  a  single  instance,  where  the  ash  beds  protrude 
through  the  shale  beds;  nor  is  there  a  single  example  of 
the  ash  lying  between  beds  of  shale ;  nor  have  I  seen  any- 
thing like  a  local  disturbance  in  the  underlying  shale, 
which  has  not  extended  itself  also  into  the  ash  beds. 
Such  evidence,  therefore,  clearly  disproves  the  supposi- 
tion, that,  this  trappean  ash  has  been  cast  out  from  dykes. 
Nor  was  the  matter  composing  the  rocks  in  question,  laid 
over  the  surface  of  the  shale  beds,  in  a  molten  state,  for 
the  following  reasons  : — 

(1).  In  no  case  do  the  shales  or  sandstones  or  even  the 
ore  of  manganese  show  metamorphosis.  The  shales 
adjoining  the  ash  differ  in  no  respect  from  those  adjoining 
sandstones  or  limestones ;  nor  are  the  sandstones 
quartzoze,  except  near  the  surface,  where  the  change  is 
more  apparent  than  real.  True  it  is,  that,  a  bed  of  black 
oxide  of  Manganese  runs  parallel  with  the  ash  bed,  and 
not  far  from  its  junction-line  with  the  shale.  And  the 
surface  of  the  ground  is  often  covered  with  the  black 
sintery  looking  ore.  This  might  possibly  have  misled 
some  persons,  and  caused  them  to  think  that  the  blackness 
is  due  to  heat,  and  not  to  the  nature  of  the  ore. 

Again,  the  striking  dissimilarity  between  this  ash  and 
volcanic  intrusive  rocks,  is  further  shewn,  by  its  constant 
conformity  to  its  overlying  rock.  Everywhere  it  is 
ca])ped  by  the  sandstones.  These  two  rocks  are  seen  in 
situ  near  Constapel ;  also  20  miles  further  east,  around 
Matje's  Fontein,  and  in  numerous  sections  on  the  Buffel's 
and  Geelbeck,  Kivers. 

Nay,   more,  not  only   is   this   sandstone   everywhere 
conformable  to  the   ash  beds  below,  but  the  line  of 
junction  shows  no  sign  of  change  by  heat.     This  is  the 
order  tibat  the  beds  in  question  assiune : 
1).  Uppebb  Kaboo  Shales  (Carboniferous). 
'2).  Ash  beds. 
[3).  Sandstones  Witteberoen. 

The  conformabiUty  of  the  sandstone  beds  with  the  ash 
beds,  in  aU  their  distortions  and  dislocations,  clearly  proves 
that  whatever  disturbing  cause  has  affected  the  ash  bed. 
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could  not  have  originated  with  that  bed^  but  had  its  origin 
after  the  deposition  of  the  overlying  shales. 

What  the  age  of  this  disturbance  ^ba^  the  writer  is  not 
prepared  to  say,  but  it  occuiTed  after  the  deposition  of  the 
Witte  Bergen,  Zwarte  Bergen  and  Lange  Bergen  ranges. 
The  mineralogical  nature  of  the  stone  also  militates 
against  its  being  considered  of  direct  volcanic  origin,  for  it 
contains  none  of  those  crystalline  characters  which  cooled 
igneous  matter  possesses.  Let  us  recapitulate  : — This 
trap  rock  behaves  like  a  sedimentary  deposit,  for  it  is 
at  aU  time  conformable  to  the  Carboniferous  shales  and 
sandstones  below,  and  to  the  shales  above.  Like  these 
neighbouring  beds  which  are  of  undoubted  aqueous  origin, 
it  has  been  disturbed  by  the  same  agent,  and  at  the  same 
era.  Further,  unlike  igneous  rocks,  it  is  not  crystalline  ; 
and,  as  already  been  stated,  nowhere  intrudes  through 
other  rocks.  Nor  are  there  any  disturbances  coeval  with 
its  age  of  deposition.  Still,  some  of  these  evidences  are 
only  negative,  and  chiefly  indicate  that  such  a  deposit  is 
not  volcanic.  But  if  not  volcanic,  it  must  be  sedimen- 
tary, and  deposited  by  water. 

Fortunatdy,  however,  the  rock  itself  gives  undoubted 

evidences  of  a  direct  aqueous  origin ;  and  that  which  has 

been  a  stumbling  block,  is  in  reality,  a  guide  and  a  help  to 

deciedits  character,  namely,  is  its  conglomerate  character. 

Masses  of  rock  are  often,  but,  not  at  all  times,  embedded  in 

this  trappean  ash  ;  of  necessity  Aey  are  portions  of  older 

formations.  In  all  probability,  also,  they  were  fragments  of 

the  hills,  bordering  the  ocean,  whose  muddy  bottom  the^e 

shales  formed.     Knowing  that  no  disturbance  had  been 

efiected  in  the  shale  and  sandstone  beds  underlving  this 

deposit,  nor  in  the  Devonian  rocks  underlying  the  shales, 

the  shores  of  this  old  ocean  must  have  been  composed  of 

a  still  older  rock.     And,  on  examination,  the  imprisoned 

masses   are  seen  to  be  composed  of  granite,  compact 

felspar,  agate,  and  a  dark  rocK  which  has  the  appearance 

of  basalt.     The  elder  and  younger  Bain  have  taken  these 

rocks  more  as  evidences  of  the  plutonic  character  of  the 

rock  ;   supposing  that  thev  had  been  hurled  out  of  a 

volcano  with  the  molten  lava.     An  examination  of  any 

one  of  these  boulders  at  once  controverts. that  theory. 

Every  embedded  stone  is  quite  smooth,  none  of  them 

are  angular  ;  occasionally  one  side  of  a  boulder  is  sharp, 

on  account  of  fracture,  but  one  or  more  sides  are  always 

smooth.    This  is  the  case,  too,  whatever  the  size  of  tne 
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stone  may  be,  whether  it  be  that  of  a  hazel  nut  or  a  cube 
yard.  This  smoothness  is  a  constant  quantity,  with  all 
the  varying  kinds  of  rock  names,  holding  equally  true 
whether  they  be  granite,  compact  felspar,  or  agate. 
Clearly,  then,  these  boulders  have  not  been  cast  out  of  a 
volcano,  for  in  that  case,  they  would  have  been  angular. 
Nor  do  they  exhibit  the  slightest  evidence  of  having  been 
subjected  to  heat,  as  they  undoubtedly  would,  if  they 
had  been  embedded  in  molten  lava.  However,  not  to 
weary  you,  with  further  evidence,  there  is  every  reason 
to  conclude,  that  these  stones,  ranging  from  an  ounce  to  a 
ton  in  weight,  are  no  other  than  water-worn  pebbles,  and 
that  they  were  deposited  in  this  their  present  home,  by 
the  agency  of  water.  Some  persons  have  conjectured, 
that,  the  transporting  agent  may  have  been  ice  ;  but  the 
entire  absence  of  stnation,  does  not  support  this  theory. 

Following  the  line  of  the  Witte  Bergen  this  volcanic 
ash  is  seen  in  outlying  patches,  forming  as  a  rule,  bold, 
barren,  clean«swept,  rugged  hills.  But  once  past  Biet- 
fontein  Poort,  this  conglomerate  is  no  longer  seen  along 
the  median  line  of  the  Karoo  and  Gouph  On  the 
northern,  and  north-easterly,  boundary,  along  the  route 
from  Ceres  to  the  Diamond  Fields,  past  Geelbeck,  and  on 
the  Rpurs  of  the  Zwartz  Bergen  it  forms  lofty  mountain 
masses.  But  the  central  portion  of  the  country,  between 
these  two  divergent  lines,  shows  no  trace  of  this  rock, 
because  it  is  overlaid  by  a  newer  one,  the  brown  shales 
of  the  Upper  Karoo. 

On  the  three  geological  maps  of  the  Colony,  Messrs. 
Bain,  Wylie,  and  Dunn's,  this  trappean  ash  deposit  is 
represented  as  stretching  from  east  to  west,  nearly  across 
the  continent. 

This,  although  true  in  the  main,  is  not  strictly  accurate. 
Its  superficial  continuity  is  broken  by  isolated  patches. 
This  want  of  continuity,  is,  however,  more  apparent,  than 
real :  for,  these  isolated  spots  are  the  result  of  denudation 
or  upheaval.  It  is,  however,  extremely  difficult  to  point 
out  all  the  localities,  for  want  of  a  much  larger  map  of 
the  Colony,  than  has  yet  been  printed. 

But  there  need  not  be  mucn  hesitation  in  declaring, 
that,  the  area  covered  at  present  by  this  originally 
volcanic  deposit,  although  large,  is  but  a  small  proportion 
of  its  first  extent.  It  is  difficult,  if  not  impossiUe,  to 
accurately  estimate  its  pristine  width  ;  but,  tuler  all  the 
narrowing  influences  which  have  been  at  work  upon  it  for 
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countless  a-^es,  ft  c  m  palaeozoic  times  till  to-day,  the  belt 
of  exposed  rock  is  still  a  broad  one,  measuring  in  one 
direction,  not  less  than  sixty  miles,  while  its  length,  is 
between  one  or  two  thousand  miles. 

The  age  of  this  deposit  is  thus  fixed.     It  was  formed 
during  the  palscozoic  era,  and  in  the  Devonian  period. 
By  "  age"  we  do  not  mean  the   year,  month,  and  day. 
Rocks  have  not  this  reckoning.     True  it  is,  that,  during 
the   deposition   of  the  beds  in  the  Karoo  or  lower  and 
Devonian  sand  carboniferous  strata  which  we  have  been 
describing,  the  sun  rose  and  set  in  glory  ;  the  moon  passed 
from  the  crescent  to  the  full,  and  the  sheen  of  the  gi'eat 
Southera  Cross,  sparkled  on  river,  lake,  and  sea  ;  tide 
waves  rose  and  fell  on  the  shores  of  ocean,  as  at  present ; 
but  there  existed  no  creature  of  sufficient  intelligence 
to  take  cognizance  of  these  changes,  and  to  record  them. 
There   is,  therefore,  no   date,  no   annual   calculation,  of 
geological  events  ;  it  can  only  be  said,  that  such  and 
such  a  rock,  was  deposited  before,  or  after,  some  other 
rock.     It  is  true,  that  this  seems  to  be  saying  but  very 
little.     It  seems  to  be  little  more  than  stating  that  page 
9  occurs  between  pages  8  and  10.     Still,  this  is  all  that 
can  be  done.     And  this  task,  simple  as  it  may  appear,  is 
often   a  very  difficult  one,  often  too  difficult  of  accom- 
plishment.     And  to  can*y  the  simile  of  paging  a  book  still 
further  : — It  is  clear,  that,  arranging  the  loose  leaves  of 
a  book  in  their  jiroper  order,  would  be  impossible,  to  a 
jierson  who  had  not  mastered  the  signs  and  system  of  the 
notation  of  the  language,  in  which  the  book  was  written. 
Let  us  suppose,  however,  that  the  book  has  not  been 
paged,  and  that  the  order  of  its  leaves  can  only  be  ascer- 
tained, from  their  contents.     This  greatly  increases  doubt 
and  labour.     Again,  a  leaf  may  be  missing,  a  source  of 
further  complication.     But  if  the   place  of  the  missing 
leaf  becomes  occupied  by  an  unnumbered  page  from  a 
totally  different  book,  from  another  volume  the  sorter's 
difficulty  is  increased  tenfold.     The  labour  of  the  geologist 
is  often  great ;  when  he  attempts,  to  as  it  were,  arrange 
the  rock  formations  of  a  country,  in  their  proper  order. 
His  only  reliable  guides  ai-e  the  characters  inscribed  on 
them,  in  the  form  of  impressions  of  plants  or  animals,  or 
the  fossil  remains  of  the  objects  themselves. 

The  rocky  leaves  of  the  Great  Stone  Book  of  Nature 
are  not  paged,  nor  do  they  everywhere  come  in  the 
same  order  ;  having  been  disturbed,  torn,  shattered,  or 
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twisted  about  by  the  earthquake  and  the  volcano,  or 
removed  away  idtogether  by  grinding  glaciers,  or  the 
constant  dropping  of  rain  ;  dog-eared,  folded  down,  and 
ripped,  so  to  speak,  as  the  leaves  of  old  books  frequently 
are,  they  often  present  sufficient  scope  for  the  highest 
intellects  to  satisfactorily  arrange  them.  Fortunately, 
however,  the  task  of  deciphering  these  geological  hyero- 
glyphics,  is  in  itself  so  fascinating,  that,  it  becomes  a 
labour  of  love. 

The  age  of  the  deposition  of  a  volcanic  rock,  on  the 
surface  of  the  earth,  cannot,  as  in  case  of  a  stratified  one, 
containing  organic  remains,  be  told  on  examination  of  its 
internal  character.  Mineral  characteristics,  are  not  safe 
guides,  as  they  may  be  repeated  through  all  time. 

In  liie  case  in  question,  however,  the  era  of  deposition 
is  clearly  defined  by  the  surrounding  stratified  rocks. 
Without  exception,  this  trappean  ash  is  underlaid  by  the 
Devonian  shales,  while  it  is  covered  by  the  Witte  Bergen 
sandstones.  Nmnerous  sections,  where  these  deposits 
are  seen  in  situ,  attest  to  tihis  sequence. 

The  writer  would  therefore  suggest  among  other 
changes,  that  at  least  these  should  be  made  in  Mr.  Dunn's 
map  : — Ist.  The  Devonian  beds,  the  equivalents  of  Hex 
River  Mountains,  should  be  stretched  all  the  way  to 
the  Doom  River. 

2nd.  The  trap  conglomerate  should  be  placed  in  the 
Devonian  series,  and  among  the  sedimentary  rocks. 

3rd.  A  belt  of  countiy  should  be  mai'ked  between  the 
trap  conglomerate  and  so  called  the  triassic,  or  "  Lower 
Karoo." 

By  the  extrusion  and  re-deposition  of  this  immense 
mass  of  felspathic  ash,  a  very  great  quantity  of  felspar, 
and  consequently  potash  and  soda,  its  chief  component 
parts,  is  laid  on  the  face  of  the  earth,  and  made  available 
for  the  use  of  man.  Both  potassic  and  sodic  salts,  in  a 
greater  or  lesser  degree,  enter  into  the  constitution  of  all 
plants,  especially  cereals  ;  hence,  it  follows,  that,  soils  rich 
in  these  ingredients,  provided  they  be  not  deficient  in  other 
essential  matters,  are  calculated  to  yield  large  crops. 
And  thus  it  comes  to  pass,  that,  in  the  cycle  of  the 
chaoges  of  the  universe,  and  by  the  aid  of  man,  volcanic 
matter,  once  hidden  in  the  bowels  of  the  earth,  becomes 
fit  food  for  the  sustenance  of  man  and  beast.  During  long 
ages,  the  ash  beds  in  question,  have  beon  oxidized,  abraded, 
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denuded,  ground  down  in  nature's  mill,  until  at  length 
high  hill  tops  have  become  disintegrated,  their  saline  in- 
gredients, have  been  loosened,  and  afterwards  transported 
by  water,  till  they  became  parts  of  the  surface  soil. 

There  are  a  great  many  points  in  the  geology  of  Africa, 
which  require  clearing  up,  fit  work  for  the  members  of 
this  learned  Society.  Among  these  may  be  men- 
tioned the  following  : — Are  there  any  direct  evidences  in 
the  form  of  morains,  glaciation,  or  striation,  of  this  con- 
tinent having  been  covered  by  glaciers  ?  And  if  this  was 
the  case  was  this  ice  period  contemporaneous  with  that  of 
the  Northern  Hemisphere?  And  proceeding  from  the 
surface  to  geological  systems  below,  the  following  ques- 
tions require  answers : — 

AVhat  is  the  line  of  junction  between  the  carboniferous 
and  the  Denodan  rocks  below  ;  and  between  them,  and 
the  triassic  above,  and  are  the  three  series  conformable  or 
unconformable  to  each  other. 

Does  the  southern  part  of  the  continent  contain  any 
true  coal  measures,  and  do  they  contain  beds  of 
workable  coal  of  sufficient  thickness  and  good  quality, 
and  especially  of  anthracite  and  "cannel,"  the  former 
for  use  in  steamers,  and  the  latter  in  the  manufacture  of 
gas? 

Are  these  beds  interstratified  with  beds  of  clay-iron- 
stone, or  haematite  ;  and  are  these  deposits  of  haematite 
within  working  distances  of  the  coalbeds,  so  that  Africa 
may  hope  at  some  future  time  to  manufacture  its  own 

iron? 

Are  there  not  many  more  spots  where  manganese 
may  be  profitably  worked  ? 

These  are  but  a  few  of  the  many  problems  which 
require  solution,  and  on  the  satisfactory  solution  of 
which  much  of  the  future  commercial  prosperity  of  Africa 
largely  depends. 

Many  other  matters  relating  to  compai-ative  geology 
need  working  out.     Among  these  are  the  following : — 

Are    there    any  laurentian   and   cambrian  rocks  in 

Africa?  ^ 

Wliat  arc  the  boundai-ies  of  the  time  Silurian  system  ? 
Or  are  the  Silurian  and  Devonian  series  merged  into  one 
system,  without  a  break  ? 

Does  Africa  present  any  parallels  to  the  gre.at  periods 
of  upheavals  and  disturbances  of  Europe  and  Asia,  Known 
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as  Elie  de  Beaumont's  eras^  and  which  mark  great  cycles 
and  breaks  in  the  fauna  and  flora  of  the  earth  ? 

What  are  the  limits  of  the  diamondiferous  trap^  and 
under  what  conditions  were  the  diamonds  formed  ? 

What  is  the  co-relation  of  the  diamond-bearing  lava 
with  other  volcanic  deposits  in  the  Colony  ? 

Have  the  dykes  of  the  more  northern  portions  of  the 
Colony,  any  relation  to  the  diamond  bearing  rock,  or  to 
thegreat  faults  which  traverse  the  continent  ? 

What  are  the  boundaries  of  the  auriferous  rocks  of 
Leydenberg  ?  Do  they  extend  northward  to  Sofala,  or 
southward  to  the  Transvaal  ? 

These  and  many  other  most  important  points  call  for 
explanation  at  our  hands.  And  it  may  yet  be  the  good 
fortune,  as  it  is  the  mission  of  this  learned  society,  to  not 
only  clear  up  some,  if  not  all  of  these  obscurities,  but  also 
at  uie  same  time,  reflect  much  light  on  the  geology  of 
the  rest  of  the  world,  and  lead  to  new  and  important 
results  in  its  natural  history.  Earnest  work,  based  upon 
facts,  carried  on  in  any  part  of  the  globe  in  the  hands  of 
master  minds  who  are  capable  of  generalizing  and  systema- 
tizing the  whole,  dovettoling  one  part  into  another,  often 
leads  to  unexpected  results,  in  the  physical  history  of  the 
earth.  Any  light  which  this  society  may  be  able  to  cast 
upon  Africa,  will  assuredly  be  reflected  on  other  parts  of 
the  world.  Permit  me  in  closing  these  remarks  to  say 
one  word  more.  Practice  must  proceed  theory  ;  theory 
can  only  be  established  by  facts  ;  and  reliable  facts  are 
only  obtainable  by  work,  actual  work  in  the  field  ;  and 
each  one  of  us  may  feel  assured,  that  in  such  a  new  field, 
as  this  unexplored  continent,  is,  intelligent  and  systematic 
work  cannot  fail  to  secure  a  rich  scientific  harvest. 

I  gratefully  acknowledge  the  assistance  which  has  been 
rendered  to  me  by  Mr.  de  Smidt,  the  Surveyor-General, 
for  an  enlarged  blank  map  of  the  Karoo  and  Gouph. 
Without  such  a  map  it  would  have  been  impossible  for 
me  to  have  indicated  the  numerous  streaks  and  patches 
under  which  form  the  felspathicash  appears  over  so  large 
an  area.  The  Society  and  myself  are  also  under  an 
obligation  to  H.  C.  Pauling,  Esq.,  for  permitting  a  copy 
to  be  made  of  the  distorted  section  of  the  Beaufort  West 
Extension  KaUway.  This  section,  by  giving  the  heights 
of  the  various  eminences  and  hollows,  has  saved  me 
much  labour. 
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V.  Note  on  the  Colorado  Beetle  (  Chrysomda  decemlineaif , 
Say).— By  Roland  Trimen,  F.L.S.,  F.Z.S.,  &c 
Curator  of  the  South-African  Museum^  General 
Secretary    to    the    South-African   Philosophical 
Society. 

[Read  28th  November,  1877.] 

In  exhibiting  specimens  of  the  Colorado  Beetle^  I 
think  it  desirable  to  furnish  the  Society  with  a  brief 
note  on  an  insect  which  has  of  late  become  of  such 
importance,  both  in  North  America  (its  native  country) 
and  in  Europe,  as  to  have  called  forth  legislative  enact- 
ments for  its  suppression. 

The  family  Chrj/somelidcB,  to  which  this  beetle  belongs, 
is  one  of  very  great  extent  and  world-wide  in  its  distribu- 
tion, though  better  developed  in  South  America  than 
elsewhere.  Nearly  all  the  members  of  this  family  are 
vegetable-eaters,  and  several  species  arc  notorious  in 
Europe  for  their  depredations  on  the  leaves  of  cultivated 
trees  and  plants,  such  as  the  asparagus  and  elm  beetles. 
No  fewer  than  580  species  of  the  genus  Chrysomela 
itself  are  enumerated  by  the  well-known  Swedish  entomo- 
logist, Stal,  as  natives  of  America,  and  it  cannot  be 
doubted  that  many  species  remain  to  be  discovered  in 
the  less  known  portions  of  that  immense  region. 

It  is  charaeteiistic  of  the  sudden  leap  into  notoriety  and 
importance  of  the  obscure  little  beetle  under  notice  mat, 
in  Stal's  Monograph  of  the  American  Chrysomelidee 
(dated  1860),  C  IMineata  is  placed  among  the  "  species 
mihi  ignotm "  of  that  author,  although  it  had  been  des- 
cribed bv  Say,  its  discoverer  in  the  country  of  the 
Upper  Aussouri,  as  far  back  as  1824.  Moreover,  no  hint 
of  this  particular  ^^  potato  bug's  "  existence  is  to  be  found 
in  the  excellent  new  edition  of  Harrises  ^^  Treatise  on  some 
of  the  Insects  injurious  to  Vegetation,"  published  at 
Boston,  Massachusetts,  in  1862  ;  although  it  would  ap« 
pear,  from  Dr.  C.  V.  lliley's  rei)ort  (the  best  and  fullest 
account  extant)  that  the  beetle  had  in  1861  ah-eady 
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invaded  Iowa  on  its  eastward  march.  The  same  entomo- 
logist, who  has  carefully  attended  to  the  insect's  progress, 
states  that  it  reached  the  Atlantic  sea-board  in  1874,  its 
average  annual  rate  of  travelling  being  about  88  miles. 
The  extent  of  ground  over  which  it  had  spread  is  esti- 
mated at  nearly  1,500,000  square  miles,  considerably  more 
than  one-third  of  the  area  of  the  United  States  ;  and  it 
has  also  occupied  a  large  portion  of  Canada.  It  does  not 
simply  pass  through  a  tract  of  country  but  permanently 
occupies  it,  as  far  as  can  be  judged  from  experience 
dating  from  the  commencement  of  its  advance  in  1869  or 
1860  ;  so  that  this  beetle  may  boast  a  valid  conquest  of 
the  land,  and  not  a  mere  raid  or  victorious  campaign. 

The  plants  upon  which  the  Colorado  Beetle  fed  in.  its 
native  locality  nave  been  ascertained  to  be  certain  wild 
species  of  Colanum  nearly  related  to  the  cultivated  potato 
and  for  these  it  is  said  still  to  show  a  preference. 
Although  it  attacks  many  other  Colanacece,  such  as  the 
tomato,  ground  cherry  or  Cape  gooseberry,  tobacco, 
petunia,  &c.,  and  has  even  assailed  the  cruciferous 
cabbage  and  plants  of  other  orders,  it  appears  only  to 
take  to  them  m  default  of  species  of  Colanuniy  in  this 
respect  reminding  us  of  our  enemy,  the  Victorian 
Dorthesia,  which,  while  managing  to  exist  on  so  many 
different  plants,  is  manifestly  only  at  home  on  the  black- 
wood  and  common  wattle  acacias,  and  on  Pittosporum. 

The  amazing  multiplication  of  the  potato  beetle  is 
undoubtedly  due  in  a  great  measiure  to  the  agency  of 
man  himself,  who  penetrated  westward  to  the  insect's 
native  country,  and  clearing  land  of  its  natural  wild 
plants,  planted  large  supplies  of  the  cultivated  potato  in 
their  place  ;  in  this  way  (as  in  all  agricultural  operations 
of  the  kind)  inviting  the  various  insects  attached  to  the 
plant  he  was  cultivating  to  increase  and  flourish.  But 
the  question  why  this  particular  insect  should  have 
triumphantly  seized  the  opportunity,  rather  than  any 
other  species,  is  one  of  mucn  diflSculty  ;  especially  when 
we  consider  that  a  very  near  ally,  Chrysomela  junctay  a 
native  of  the  Southern  and  South- Westetn  United  States, 
which  also  feeds  on  wild  species  of  Colanum,  has  never 
been  known  to  attack  the  cultivated  potato,  although 
living  in  proximity  to  that  plant  for  more  than  a  century 
(see  Dr.  Riley's  Report  p.  120,  Routledge's  Edition, 
1877.)    From  its  close  resemblance  to  th^  real  Colorado 
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Beetle,  this  insect  is  known  in  the  United  States  as  the 
«  Bogus  Potato  Bug." 

It  is  certainly  not  for  want  of  natural  enemies  that 
the  Colorado  Beetle  so  abounds.  Dr.  Riley  enumerates, 
besides  the  somewhat  doubtful  case  of  the  skunk,  a 
crow  and  a  grosbeak,  ducks  and  fowls,  and  the  common 
toad,  as  vertebrate  devourers  of  the  "bug";  while  aipong 
articulate  assailants  there  are  a  spider,  a  mite,  a  wasp, 
6  sorts  of  lady-birds  and  8  other  beetles,  7  species  of 
true  bugs  (Hemiptera),  and  2  dipterous  flies,  all  more  or 
less  predaceous  on  the  potato  destroyer. 

While  there  is  no  doubt  that  in  Europe  there  has  been 
much  unfounded  apprehension  as  to  invasion  by  this 
insect,  it  cannot  be  denied  that  a  real  danger  exists,  stray 
specimens  of  the  beetle  having  been  found  in  several 
parts  of  England  and  Germany.  Prohibiting  the 
iapportation  of  American  potatoes,  a  course  adopted  by 
several  European  Governments,  is  unnecessarjr  and 
ineffectual ;  the  insect  in  none  of  its  stages  attacking  or 
having  anything  to  do  with  the  roots  or  tubers  wnich 
alone  are  imported.  The  larva  of  the  beetle  of  course 
requires  a  perpetual  supply  of  the  fresh  green  leaves,  and 
could  not  survive  even  a  short  voyage  without  food,  but 
even  were  it  to  accomplish  such  a  feat,  the  chance  of  so 
sluggish  and  helpless  a  creature  ever  reaching  a  supply 
of  its  natural  pabulum  when  stranded  on  a  distant  shore 
is  too  remote  to  be  worth  considering.  The  case  of  the 
perfect  beetle  itself  is  however  widely  different ;  as  it  is 
comparatively  independent  of  food,  and  flies  with  ease  and 
activity.  Mature  specimens  would  find  ready  conveyance 
by  ships,  and  there  would  be  every  chance  of  their  flying 
on  arrival  to  the  nearest  potato  field.  Various  considera- 
tions of  climate,  new  enemies,  &c.,  would  affect  the 
question  of  the  insect's  permanent  settlement  in  a  new 
country,  and  the  authorities  seem  to  agree  that  consider- 
able heat  and  drought  are  extremely  unfavourable  and 
even  fatal  to  it.  It  may  therefore  be  considered  probable 
that,  even  should  the  Colorado  Beetle  reach  the  Cape  by 
a  steamer  of  the  "  GermarCs  "  swiftness,  a  residence  in 
this  climate  might  not  suit  its  complaint ;  irrespective  of' 
the  fact  that  the  scarcity  and  bad  quality  of  our  potatoes 
— ^which  are  indeed  "  small  and  few  in  a  hill " — ^would  be 
enough  to  disgust  any  beetie  reared  on  fine  American 
*' vines." 
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VI.  On  a  specimen  of  the  so-called  "  Bonnet "  oj  the 
Southern  Right  Whale. — By  Koland  Trimen, 
F.L.S.,  F.Z.S.,  Curator  of  the  South-African 
Museum^  General  Secretary,  South-African 
Philosophical  Society. 

[Read  28th  November,  1877.] 

The  object  which  I  exhibit  to  the  Society  puzzled 
me  considerably  at  first  sight.  Mr.  Whitford,  who 
presented  it  to  the  Museum^  pointed  out  to  me>  by 
scraping  one  comer  of  the  specimen,  that  its  structure 
was  apparently  identical  with  that  of  ordinary  whale- 
bone; and  then  informed  me  that  he  had  obtained  it, 
with  other  zoological  specimens,  from  an  American 
engaged  in  the  southern  whale  fishery.  This  sailor 
stated  that  he  had  taken  the  object  from  the  whale's 
skin,  but  did  not  mention  from  what  part  of  the  body  ; 
he  also  said  that  he  had  previously  seen  similar  warts 
or  excrescences. 

I  found  no  mention  of  any  object  of  the  kind  in  the 
books  which  I  consulted,  until  I  referred  to  the  British 
Museum  "  Catalogue  of  Seals  and  Whales "  (by  the 
late  Dr.  J.  E.  Gray)  published  in  1866.  In  that 
volume  (p.p.  95,  96)  Dr.  Gray  has  reprinted  a  paper 
which  he  published  in  the  Proceedings  of  the  Zoological 
Society  of  London  for  1864  (p.p.  170,  171),  recording 
two  apparently  similar  specimens,  presented  to  the 
British  Museum  by  Mr.  Holdsworth.  These  were 
obtained  at  the  Sandwich  Islands  (one  from  an  American 
whaler^,  and  at  that  locality  were  known  to  the  whalers 
as  a  wart  on  the  tip  of  the  whale's  nose  commonly  called 
the  **  Whale's  Bonnet." 

The  specimen  before  us  is  intermediate  in  size  between 
the  two  just  mentioned,  of  which  the  larger  is  recorded  to 
be  11  by  8  inches,  and  the  smaller  6  by  2^  inches  ;  the 
thickness  not  being  stated.  Its  greatest  length  is  6f 
inches  ;  greatest  width  o|  inches  ;  and  greatest  thickness 
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2|  inches.  Its  outline  is  very  irregular ;  the  under 
surface  by  which  it  seems  to  have  been  attached  to  the 
animal's  skin  is  comparatively  flat,  but  ^vith  numerous 
shallow  depressions  and  small  circular  pits  ;  while  the 
upper  side  is  everywhere  very  deeply  and  most  irregularly 
excavated,  the  intervening  projections  forming  peaks  and 
prominences  of  different  shapes  and  sizes,  but  grouping 
mto  masses  of  which  one  (near  the  broader  end)  is  con- 
siderably larger  than  the  rest.  This  excavation  appears 
to  be  much  more  developed  than  in  the  larger  oi  Mr. 
Holdsworth's  specimens,  judging  from  the  figure  of  the 
latter  given  by  Dr.  Gray. 

The  author  quoted  notes,  the  following  opinions  as 
having  been  given  him  by  different  persons  touching  the 
larger  of  Mr.  Holdsworth's  specimens,  viz.  r 

(1).  Mr.  Holdsworth  himself  thought  it  might  be  a 
natural  development  characteristic  of  the  species  of  whale. 
(2).  Professor    Owen    considered  it  as  "a  diseased 
action  or  tumour  of  the  outer  layers  of  integument." 

(3).  A  "  foreign  zoologist "  thought  it  might  be  caused 
by  the  adhesion  of  the  barnacles  called  Coronula,  or  the 
irritation  occasioned  by  the  whale-lice  (  Cyamus  sp.). 

Dr.  Gray  considered  the  last  supposition  untenable, 

especially  as  regards  the  barnacles,  of  which  he  had  seen 

numerous  examples  attached  to  the  skin  of  whales,  but 

which  had  given  rise  to  no  such  homy  excrescence  as  the 

"bonnet."     Whale-lice  were  on  the  specimen  when  it 

was  obtained  from  the  whaler,  but  Dr.  Gray  suggests 

^^  +hey  were  merely  sheltering  in  the  hollow  of  it. 

The  same  -mologist  notes  that  in  the  figure  of  the  whale 

given  in  his  menou-  in  Dieffenbach's  "  New  Zealand " 

there  are  represented  two  rough  rounded  prominences, 

one  on  the  front  of  eaob  jaw  ;  and  he  further  expresses 

his  belief  (though  he  gives  no   reasons  for  it)  that  a 

prominence  of  the  kind  is  to  be  observed  in  all  the  species 

of   the  genus   Balosna.     1   have   examined  the   ngure 

referred  to  (vol.  II.,  1843  ;  facing  p.  177),  and  find  on 

the  middle    line  of  both   L'lpper  and  lower  jaws,  near 

the  extremity,  the  representation  of  a  warty  excrescence, 

looking  like  a  rudimentary  or  perhaps  worn-down  horn. 

The  whale  concerned  is  the  3  Southern  Right  Whale,  or 
Cape  baleen  whale  {Balcena  Australis),  of  which  a  con- 
siderable number  used  forme'riy  to  be  killed  on  the  coast 
of  this  Colony  in  the  winter  *  season.    Mr.  Warwick,  in 
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a  note  published  by  Dr.  Gray,  states  that  out  of  60 
whales  killed  in  False  Bay  during  his  stay  only  one  was 
a  male^  the  females  coming  into  shallow  water  to  bring 
forth  their  young.  He  mentions  that  he  could  not  pass 
his  hand  through  the  gullet  of  a  female  which  measured 
68  feet  in  length. 

The  only  suggestion  which  occurs  to  me  in  regard  to 
the  so-called  *•  bonnet"  is  that  it  may  possibly  be  a 
character  peculiar  to  the  male  whale.  The  specimen 
figured  in  Dieffenbach's  '^  New  Zealand  "  was  a  male. 
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VII.    The    Heat    of    the    Sun    m   t'outh  Africa. — By 
F.  Guthrie, 

[Bead,  28th  November,  1877.] 

The  ohject  of  the  experiments  only  a  brief  summary  of 
the  results  of  which  it  will  be  necessary  to  give  on  this 
occasion  was  to  determine  the  actual  working  power  of 
the  sun's  radiant  heat  in  South  Africa.  The  experiments 
to  which  I  shall  refer  were  tried  in  Graaff-Reinet  seven 
years  ago,  and  were  suggested  by  the  fact  that  the  sun's 
heat,  if  it  could  be  economically  utilized,  would  be  an 
almost  limitless  source  of  mechanical  power.  There  are 
certain  difficulties  in  the  way  of  converting  the  sun's 
radiant  heat  into  mechanical  power,  but  these  difficulties 
are  being  overcome.  The  celebrated  engineer  Ericssen, 
the  improver  of  the  atmospheric  engine,  turned  his  atten- 
tion to  the  subject,  and  other  engmeers  have  succeeded 
more  or  less  perfectly  in  the  construction  of  sun  engines. 
There  can  indeed  be  no  reasonable  doubt  but  that  in  the 
course  of  a  few  years  the  mechanical  difficulties  of  the 
subject  will  be  overcome.  Meanwhile  it  is  obviously  a 
matter  of  importance  to  us  to  determine  what  resources 
of  mechanical  power  we  have  in  the  almost  uninterrupted 
sunshine  of  the  inland  divisions  of  this  Colony.  The 
results  arrived  at  are  briefly  as  follows  :  ( 1 )  Every  square 
yard  of  sunshine,  that  is  to  say  as  much  sunshine  as  falls 
perpendicularly  on  a  square  yard  of  surface,  as  long  as 
the  sun  is  not  too  near  the  honzon,  is  equivalent  to  about 
one  horse  power,  that  is  to  say  it  has  a  heating  power 
which^  if  it  could  be  wholly  converted  into  work,  could 
raise  550  lbs.  of  matter  at  the  rate  of  1  foot  a  second.  So 
that  in  the  sun's  heat  which  falls  on  a  few  square  miles  of 
the  surface  of  this  Colony  we  have  a  source  of  work 

jater  than  the  whole  steam  power  of  Great  Britain  ;  and 
The  sun's  heat  can  be  collected  without  reflection  or 
;tion  at  a  temperature  which  will  allow  of  a  very 
lan?e  percentage  of  it  being  converted  into  work. 

The  definite  equivalence  of  heat  and  work  is  one  of  the 
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most  important  discoveries  of  modem  science.     That 
there  was  a  certain  equivalence  between  work  in  the 
sense  of  force  exerted  through  a  certain  space^  and  heat  as 
developed  in  the  form  of  temperature  in  a  given  quantity 
of  a  substance  of  given  heat  capacity  was  first  definitely 
suggested  by  Count  Rumford  in  consequence  of  the  heat 
produced  by  the  work  required  to  bore  out  a  cannon  ;  and 
the  calculations  he  made  as  to  the  relative  equivalence  of 
heat    and  work  are  still  of  historical   value,  but  his 
experiments  were  not  sufficiently  exact  to  form  the  basis 
of  a  scientific  theory.     Camot  was  the  next  leading 
authority  on  this  subject.     His  theory  of  the  reversible 
engine  by  means  of  which  heat  could  be  converted  into 
work  and  work  reconverted  into  heat  was  an  important 
step  in  advance.     To  Camot  is  due  the  clear  conception 
of  the  fact,  that  whereas  a  certain  amount  of  work  is 
capable  of  generating  a  certain  amount  of  heat,  the  same 
amount  of  work  is  capable  of  transferring  a  much  larger 
amount  of  heat  from  one  medium  to  another,  and  that  the 
proportion  of  work  which  can  be  obtained  from  a  given 
amount  of  heat  depends  entirely  on  the  temperature  of 
the  medium  to  which  the  residuum  of  the  heat  is  trans- 
ferred.    That  for  example  the  amount  of  work  which  can 
be  obtained  from  a  given  amount  of  heat  communicated 
to  the  boiler  of  a  steam  engine  depends  on  the  temperature 
at  which  you  can  work  your  engine  and  condense  your 
steam.     That  of  the  heat  communicated  to  the  boiler  a 
certain    portion  is   inevitably   dissipated  and  that  the 
residuum  is  alone  capable  of  conversion  into  work,  and 
that   the    proportion  lost  depends  on  what  are  called 
the  absolute  temperatures  of  the  medium  to  which  the 
heat   is  in  the  first  instance  communicated,  and  of  the 
medium  to  which  part  of  it  is  transferred,  these  tempera- 
tures being  reckoned  from — 261  C. 

The  next  step  which  was  taken  on  the  subject  was 
the  determination  of  the  exact  eauivalent  of  heat  and 
work.  This  we  owe  to  Mr.  Joule  of  Manchester  who 
from  a  variety  of  experiments  of  the  most  diverse 
character  came  to  the  conclusion  that  an  amount  of 
work  capable  of  raising  772  lbs.  weight,  1  foot  high,  in 
the  latitude  of  Manchester,  would,  if  converted  into  heat, 
raise  the  temperature  of  1  lb.  of  water  1°  Fahr.  Lastly 
came  the  investigations  of  Meyer  and  Clausius  in 
Germany, and  of  Clerk  Maxwell  in  England,  the  tendency 
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of  which  IB  to  shew  that  what  we  call  the  heat  of  a  body 
is  due  to  molecular  motion,  and  what  is  called  tempera- 
ture is  the  ability  of  one  body  to  convey  motion  to  the 
molecules  of  another  body.  According  to  the  theory 
of  these  investigators  the  molecules  of  all  bodies  are  in 
constant  motion,  the  molecules  of  gasses  moving  with  the 
greatest  freedom,  those  of  liquids  less  freely,  and  those 
of  solids  less  freely  still.  The  molecules  are  supposed  to 
have  several  sorts  of  motions  as  free  motions  of  translation 
among  each  other,  free  motions  of  rotation  and  internal 
vibrations.  Most  of  the  properties  of  gasses  and  most 
of  the  phenomena  of  heat  can  be  thus  explained  with 
the  exception  however  of  one  very  important  heat  pheno- 
menon, namelv  radiation.  Thus  the  conduction  of  heat 
is  explained  by  the  fact  that  if  one  part  of  a  body  be 
heated,  that  is  to  say,  if  its  molecules  are  set  in  more 
violent  motion  this  more  violent  motion  will  gradually 
be  communicated  by  repealed  impacts  to  the  molecules 
adjacent  to  them,  and  tnus  gradually  disseminated  over 
the  entire  mass.  But  the  phenomenon  of  radiation  is 
not  to  be  thus  explained.  Heat  is  communicated  from 
one  body  to  another  at  a  distance  without  the  interven- 
tion as  far  as  we  know  of  any  intermediate  molecules 
which  can  communicate  motions  by  impact.  Heat  can  for 
example  be  communicated  from  one  body  to  another  at 
a  distance  without  the  temperature  of  the  intervening 
medium  being  perceptibly  raised,  whereas  if  it  were  com- 
municated only  by  molecular  impacts  the  temperature 
of  the  medium  would  necessarily  be  as  high  as  that  of 
the  body  to  which  the  heat  was  conununicated.  The 
heat  of  the  sun  for  example  falling  on  a  blackened 
metalUc  surface  will  raise  that  surface  to  a  temperature 
much  higher  than  that  of  the  atmosphere  through  which 
the  heat  passes.  The  time  moreover  which  it  takes  for 
heat  to  be  so  transmitted  being  close  on  200,000  miles 
a  second,  is  incompitible  with  the  theory  of  material 
impacts  communicating  heat.  We  are  driven  therefore 
to  the  conclusion  that  molecular  motions  which  con- 
stitute heat  are  capable  of  being  transmitted  from  one 
body  to  another  at  a  distance  through  some  medium  ahnost 
infinitely  more  clastic  than  ordinary  matter,  and  it  is 
this  medium  which  physicists  call  Aether.  How 
molecular  motions  can  be  so  transmitted  to  a  distance 
through  an  intervening  medium  can  be  illustrated  from 
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the  phenomena  of  sound.  A  stretched  string  set  in 
vibration  will,  as  is  well  known,  set  vibrating  a  similar 
string  of  the  same  length  and  tension  situated  at  a  distance. 
The  first  string  communicates  its  vibrations  to  the  air  which 
in  turn  communicates  its  vibiations  to  the  second  string. 
A  second  string  however  whose  vibrations  are  not  in 
harmony  with  those  of  the  first  will  not  be  set  in  motion. 
So  it  is  supposed  that  the  vibrations  of  the  sun's  molecules 
communicate  waves  of  motion  to  the  aether  pervading 
planetary  space,  which  aether  waves  communicate  vibra- 
tions and  consequently  motion  to  such  molecules  as 
\ibi'ate  in  haraiony  with  the  aether  waves.  This  method 
of  communicating  heat  is  called  radiation,  and  the  object 
of  the  experiments  now  to  be  described  was  to  determine 
the  amount  of  heat  which  under  favourable  circumstances 
the  sun  can  communicate  to  the  earth's  surface,  and  the 
temperature  which  it  was  capable  of  raising  the  heated 
body  by  simple  collection.  It  may  be  as  well  to  add 
that  the  object  was  not  to  determine  the  temperature  of 
the  sun's  rays,  which  although  it  is  a  phrase  sometimes, 
used  in  meteorology  is  quite  devoid  of  meaning.  The 
rays  of  the  sun  are  not  material,  and  though  they  can 
communicate  heat,  they  cannot  be  said  to  have  tempera- 
ture at  all.  The  temperature  to  which  they  can  raise 
any  body  on  which  they  impinge  seems  to  depend 
almost  entirely  on  the  rate  of  conduction  of  that  body. 
All  we  can  say  is  that  the  temperature  they  can  impart 
cannot,  under  the  most  favourable  circumstances,  be 
greater  than  that  of  the  sun  itself. 

In  order  to  ascertain  the  mechanical  power  which  can 
be  communicated  by  a  certain  portion  of  the  sun's  heat, 
the  following  experiments  were  tried. 

Into  a  vessel  carefully  insulated  by  bad  conductors  of 
heat  and  lined  around  with  blackened  surfaces  which 
readily  absorbed  heat  a  given  weight  (1  lb.)  of  water  was 
poured.  This  vessel  was  then  placed  in  the  sunlight 
behind  a  screen  fixed  perpendicularly  to  the  sun's  rays  in 
which  a  hole  of  given  dimensions,  viz  :  2  inches  square,  or 
four  square  inches  had  been  cut.  In  this  way  what  may 
be  called  four  square  inches  of  sunlight  were  allowed  to 
pass  for  a  certain  time.  This  regulated  beam  was  allowed 
to  fall  on  the  surface  of  the  water  in  the  vessel,  and  was 
absorbed  partly  directly  by  the  water  and  paj1;ly  by  the 
blackened  internal  surface  of  the  vessel  which  in  turn 
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commiuiicated  its  heat  to  the  water.  Another  vessel  of 
the  same  size  and  shape  containing  as  much  water  and 
arranged  in  every  way  the  same  wasput  side  by  side  with 
the  finst,  but  not  in  the  sunshine.  This  was  for  the  pur- 
pose of  eliminating  these  changes  of  temperature  which 
might  be  due  to  the  atmosphere  of  the  room.  After  the 
water  of  the  first  vessel  had  been  exposed  for  a  sufficient 
lenght  of  time  the  sun's  heat  was  cut-off^  and  the  tem- 
perature in  the  water  was  taken  after  careful  stirring. 
Meanwhile  the  change  of  temperature  if  any  in  the  second 
vessel  was  noted.  The  vessels  were  then  reversed  and 
the  experiment  repeated.  This  was  done  often  enough 
to  eliminate  any  considerable  errors  arising  from  acciden- 
tal changes  of  temperature.  The  water  in  the  two  vessels 
was  also  occasionally  changed  to  ascertain  the  amount 
of  heat  necessary  to  warm  me  vessels  themselves,  which 
however  was  only  a  small  fraction  of  that  required  to 
change  the  temperature  of  the  water. 

By  multiplying  the  rise  of  temperature  in  degrees  after 
all  necessary  corrections  had  been  made  by  772,  and  this 
again  by  324,  being  the  fraction  that  4  square  inches  is 
of  1  square  yard,  and  then  dividing  by  the  number  of 
seconds  during  which  the  vessel  was  exposed,  the  mean 
quotent  gave  the  number  of  equivalent  foot  pounds  of 
work  per  second  or  the  sun's  power  per  square  yard. 
The  mean  result  was  as  follows : — 

Time  of  exposure  55' 

Rise  of  temperature  4®  in  exposed  vessel  (1)  11®  Fahr. 
Rise  of  temperature  in  second  vessel  (2)  4® 
Estimated  loss  of  temperature  in  vessel  (1)*  5® 
Gain  of  temperature  in  exposed  vessel  due  to  sun's 
rays  7.6°.    Whence  working  power  of  a  square  yard  of 

7*5  X  772  X  324 
sunlight   was  — qox55 =5^8  ft.  or  a  little  more 

than  1  horse  power 

These  experiments  were  made  mostly  in  the  months  o^ 
September  and  October  1868,  and  between  the  hours  of 
10  a-m.  and  3  p.m.  There  was  very  little  diffigrence  in 
the  heating  power  of  the  sun's  rays  during  these  hours. 
There  was  however  some  difference  in  the  heating  power 
of  the  sun's  rays  on  different  days,  and  the  above  result 
was  an  average  of  a  good  many  experiments. 

E 
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As  already  pointed  out  however  the  actual  amount  of 
heat  which  can  be  converted  into  mechanical  power 
depends  not  only  on  the  amount  of  heat  but  on  the 
temperature  at  which  it  can  be  obtained.     The  next 
object  was  to    ascertain    what  temperature    could   be 
obtained  from  direct  sunshine  without  concentration  by 
reflection  or  refraction,  and  by  availing  oneself  of  the 
peculiar  power  of  glass  to  transmit  the  mrect  rays  of  the 
sun  with  little  apparent  dimunition,  but  to  absorb  rays 
coming  from  sources  of  lower  temperature,  a  property 
to  which  the  high  temperature  obtained  in  glass  houses 
is  due.     For  the  purpose  of  finding  what  temperatures 
could  be  thus  obtained,  four  sheets  of  plate  glass  2(/  by 
24'  by  '25'  which  were  separated  by  means  of  strips  of 
wood  at  their   margins  and  placed  over  black  cloth 
insulated  by  imperfect  conductors.     Spaces  being  left  for 
inserting    ^ennometers    underneath    and   between  the 
plates.     The  first  experiments  gave  a  temperature  under 
the  fourth  plate  of  over  340°  Fahr.  but  on  repeating  the 
experiment  next  day  the  lowest  plate  of  glass  was  found 
to  nave  split  into  small  fragments.     On  its  being  removed 
and  the  experiment  repeated  the  following  temperatures 
were  registered  on  different  occasions : 

Time. 

Noon. 

1  pm. 

2  pm.    • 

Similar  experiments  were  at  the  same  time  played  with 
four  sheets  of  ordinary  Belgian  window  glass.  The 
results  obtained  were  not  so  satisfactory  though  on  one 
occasion  a  temperature  over  300°  Fahr.  was  registered. 
The  result  shewed  that  tihe  temperature  to  which  me  sun's 
rays  are  capable  of  raising  any  body  depends  ahnost  en- 
tirely on  the  rate  at  which  that  bodv  conducts  and 
radiates  heat,  that  by  cutting  off  conduction  and  radiation^ 
a  temperature  can  probably  oe  attained  much  higher  than 
those  already  registered. 


Under  8 

Under  1 

plates. 

plate. 

272 

204 

290 

216 

295 

218 
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VIIL  Remarks  an  '^  Clicks  "  toith  an  Investigation  of  the 
Etymon  of  some  South^African  Native  Geoqraph" 
teal  names. — ^By  C.  M.  Stevens,  late  of  the  Royal 
Observatory,  Cape  of  Good  Hope. 

[Bead,  28th  Norember,  1877.] 

The  following  memorandum  has  been  suggested  by  a 
communication  to  the  Cape  Monthly  Magazine  for 
November  1877,  by  a  correspondent  signing  himself  S. 
who  contributes  an  article  on  ^^  The  names  of  our  Rivers." 
His  paper  commences  with  a  reference  to  the  visit  of  the 
President  of  our  Society  to  Port  Alfred  lately,  and  the 
interest  taken  by  His  Excellency  in  hearing  the 
^  Bushman  "  prisoners  converse  in  their  own  language, 
from  whom  he  endeavoured  to  elicit,  by  Dr.  Atherstone's 
aid  the  meanings  of  the  names  of  tiie  rivers  between  the 
Bashee  on  the  East,  and  the  Gamtoos,  in  Uitenhage,  on 
the  West.  As  the  convicts  were  quite  unable  to  give 
any  explanation  of  the  names,  not  knowing  of  any  such 
words  m  their  language,  the  conclusion  arrived  at  was, 
that  the  words  were  either  of  Hottentot  or  Koranna 
derivation  ;  and  the  paragraph  concludes  with  the  surmise 
that  this  will  probably  turn  out  to  be  the  case.  Before 
proceeding  with  my  paper  I  must  express  my  obligations 
to  my  brother,  Mr.  George  H.  Stevens,  whose  knowledge 
of  the  Kafir  and  Koranna  languages,  has  been  of  the 
greatest  assistance  to  me  in  its  preparation.  It  is  not 
my  intention  to  criticize  or  reply  m  detail  to  the  article 
in  question,  though  my  remarks  will  bear  directly  on 
some  points  therem  set  forth.  In  the  first  place  I  shall 
discuss  for  a  few  moments  those  peculiar  sounds  in  native 
^sjiguzgei&  known  as  ^'clicks."  On  first  hearing  the 
languages  spoken,  the  common  impression  is  that  the 
didcs  are  innumerable,  but  upon  careful  investigation  it 
is  found  that  they  are  really  three  in  number  and  are 
usually  represented  by  the  letters  x  q  c  of  our  alphabet^ 
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These  are  respectively  the  lateral,  palatal,  and  dental 
clicks.     The  guttural  of  the  Kafir  language  is  represented 
by  'r  (with  a  dot  before  it)  there  being  no  sound  in  Kafir 
like  *r '  in  other  languages.    Kafirs  when  using  the  *  r  * 
sound  it  like  *1.'      With  regard  to  the  clicks  in  the 
Amaxosa  language,  it  would  appear  from  the  correspon- 
dent in  the  Cape  Monthly  Magazine  that  there  is  a  belief 
prevalent,  that  they  are  an  importation,  and  borrowed  from 
the  Koranna  or  other  Hottentot  tribes.     The  argument 
in  support  of  tiiis  theory  is,  that  the  names  of  the  rivers 
west  of  the  Bashee  are  pronounced  with  clicks,  and  are 
therefore  of  Koranna  origin.     I  am  not  prepared  to  give 
my  support  to  this  idea,  as  the  Koranna  tribes  may  never 
have  been  furtiier  east  than  the  Bashee,  and  the  country 
towards  Natal  was  in  all  probability  peopled  by  dense 
myriads  of  the  Kafir  race.     I  am  ratiier  in  favour  of  the 
idea  that  the  clicks  are  proper  to  both  languages  inde- 
pendently.    1st  Because  if  we  examine  the  name  of  the 
nation,  viz. :  Amaxosa,  we  find  that  Xosa  is  pronounced 
with  a  click  (lateral)  ^  ama'  being  a  prefix,  the  same  applies 
to  Amanqika  or  people  of  the  Nqika  or  Gaika  tribe.     This 
name  is  pronounced  with  the  palatal  click.   2ndly  Because 
there  are  rivers  in  Kafirland  bearing  decidedly  Kafir 
names  both  in  form  and  meaning  which  are  pronounced 
with  the  clicks,  for  example,  the  Qonci  (with  palatal  and 
dental  clicks)  known  as  the  Buffalo  from  which  King 
William's  Town  is  named  by  the  natives ;   the  I'nciba 
(dental  click)  or  Kei  and  so  forth.     3rdly  Because  it  is 
probable  that  a  proud  race  of  warriors  like  the  invading 
Kafirs  from  the  east  would  not  condescend  to  adopt  from 
the  subdued  races  that  which  gives  point  and  character 
to  their  language :    and  further,  the  conquerors  would 
probably  put  to  death  all  the  males  of  tiie  Hottentot 
tribes  taken  in   battle,   sparing  only  the  women  and 
young    children,    whom    they    would  make  wives  and 
slaves  of.     Here  I  would,  however,  remark  that  as  the 
females  of  a  nation  generally  take  the  initiatory  steps  in 
the   teaching   of  the  language,  the   Hottentot  women 
detained  by  the  Kafirs,  would  inculcate  some  of  their 
national  ideas  and  words  among  the  young  children  in 
their  charge,  particularly  the  names  of  rivers  and  places. 
Of  course  their  influence  would  not  be  all  powerful  in 
this  respect  so  that  we  might  expect  new  names  of 
different  form  and  meaning  perhaps  to  be  given  by  their 


Mr.  C.  M.  Stevens  ;  Remarks  on  "  Clicks  "  §•<•.    53 

lords  and  masters^  the  Eafirs.  This  I  think  has  really 
been  the  case  as  we  cited  just  now  that  there  are  rivers 
in  Kafirland  Proper  which  are  undoubtedly  Kafir  in 
form  and  meaning  near  to  rivers  which  bear  names  as 
unmistakeably  Koranna.  But  one  may  be  inclined  to 
think  the  influence  of  the  Koranna  captive  women  would 
be  comparatively  small,  as  their  numbers  in  the  tents  of 
the  enemy  were  not  probably  large,  and  would  not  be 
likely  to  be.  In  this  manner  we  may  account  for  the 
mixture  of  Kafir  and  Koranna  names  in  the  Eastern  of  the 
Colony,  now  chiefly  inhabited  by  Kafirs  and  Europeans. 
Having  stated  some  reasons  against  the  theory  of  the 
importation  of  clicks  by  the  Amaxosa  from  the  tribes 
expelled  in  their  westerly  invasion,  I  shall  point  out  a 
fact  which  may  not  be  generally  known  and  which  may  be 
of  some  interest  as  bearing  on  the  subject  of  the  clicks 
X  q  c.  In  the  English  language  we  make  use  of  the  same 
clicks  as  the  native  tribes  of  South  Africa.  For  instance 
see  yon  mariner  approaching,  mounted  on  a  Plobson's 
choice  self-willed  and  obstinate.  Watch  the  rider  and 
horse  for  a  minute  and  hear  what  our  sailor  friend  will 
say  to  the  horse  to  induce  the  animal  to  get  out  of  that 
horrid  jolting  trot  into  a  decent  canter.  As  they  near 
yon,  man  and  horse,  you  will  probablv  observe  Captain 
John  Gilpin,  with  a  flushed  face  vamlv  endeavouring 
to  force  the  steed  into  a  canter  by  such  expressions  as 
these :  Gee  up  x  x  x  x  !  Gee  up  Dobbin !  x  x  x  x  (clicks) 
Come  !  Gee  up !  x  x  x  (clicks).  Here  we  have  an  exact 
likeness  of  the  same  sound  in  the  Amaxosa  language, 
and  it  is  none  other  than  the  lateral  click  represented 
by  X.  Again  look  at  Maid  Marian  with  an  apron  of 
com  in  the  farm  yard  feeding  her  pet  fowls.  How  does 
she  call  them  together  ?  simply  by  making  these  sounds: 
q  q  q  q  q  (palatal  clicks)  the  same  click  as  employed 
by  our  natives.  Further.  When  anything  sad  has 
happened  and  we  wish  to  express  sorrow  and  compassion 
we  say.  Oh  dear !  how  sad  I!  c  c  c  c  (dental  clicks). 
Here  then  we  have  the  third  form  of  native  click  known 
as  the  dental  and  represented  by  the  letter  c.  It  will 
therefore  be  observed  that  the  English  language 
possesses  the  same  clicks  as  the  native  languages  of 
South  Africa,  though  not  used  in  the  same  way,  being 
merely  kinds  of  expletives  whereas  in  South  African 
languages  they  give  point  and  character.    It  is  quite 
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poBfiible  that  a  general  investigation  of  other  languages 
may  discover  tnat  these  same  clicks  are  much  more 
widely  distributed  than  one  may  be  aware  of.    Passing 
on  from  the  subject  of  the  clicks^  we  arrive  at  a  more 
interesting  point  in  our  remarks^  namely  the  investiga- 
tion of  the  meaning  and  etymology  of  some  of  our  South 
African  native  names  of  rivers,  localities^  &c.    For  con- 
venience of  comparison  and  illustration  I  have  deemed 
it  fit  to  divide  South  Africa  roughly  into  three  parts  or 
circles,  an  eastern,  a  southern,  and  a  northern.    The 
eastern  embracing  the  eastern  end  of  the  Colony,  with 
the  Transkeian  territory  of  Gcaleka  and  Tembuland  and 
having  for  its  western  boundary  the  extreme  limit  of 
Kafir  influence,  or  of  the  influence  of  that  great  flood 
of  westerly  migration  or  invasion,  which  came  in  a  north- 
easterly direction  from  the  country  about  or  beyond 
Natal.    The  second  circle  or  division  includes  all  the 
southern  parts  of  the   Colony,  originally  inhabited  by 
Koranna  or  Hottentot  tribes,  now  colonized  and  occu- 
pied by  the  European  and  Bastard  races.     The  third 
division  will  include  the  central  and  northern  parts  of 
the  Colony,  where  the  remnants  of  the  original  inhabi- 
tants of  the  Colony  may  be  met  with.     This  division 
will  also  include  the  territory  of  Griqualand  West.    I 
have  made  these  three  rough  partitions  for  the  purpose 
of  looking  at  the  names,  first,  as  influenced  by  a  race 
of  savage  conquerors  ;  secondly,  as  they  exist,  unchanged 
by  European  dominion  ;  and  lastly,  as  they  are  found 
in  localities  occupied  by  the  remnants  of  the  original 
Koranna  tribes,  who  are  so  to  say,  comparatively  unin- 
fluenced and  unsophisticated,  at  any  rate   as    far  as 
nomenclature  is  concerned.     Starting  with  the  eastern 

circle  we  meet  such  names  as  Kei,  Bashee,  Nxarune, 

Bira,  Qonci,  Irini,  &c.  It  is  a  matter  of  difliculty  to 
trace  all  these  names  to  their  probable  origin,  while  in 
some  it  has  as  yet  been  impossible  to  find  the  meanings. 
We  shall  first  take  the  Kei.  The  correspondent  in  die 
Cape  Monthly  Magazine  endeavours  to  trace  the  word 
from  the  name  Cnyba,  taking  the  first  three  letters  to 
base  his  argument  upon.  He  therefore  infers  that  the 
name  is  derived  from  the  Kafir,  as  Cnyba,  or  more  pro- 
perly, I'nciba  is  the  Amaxosa  name  for  the  Kei. 
But  the  word  is  simply  the  Koranna    word  *Kei,' 
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meaning  *  great '  or  '  large '  so  that  the  "  Kei "  is  merely 
the  **  Great  River "  or  as  our  Dutch  colonists  would 
term  it  the  "Groot  Rivier."  The  name  is  doubtless 
given  on  account  of  its  being  the  largest  river  in  that 
part  of  the  Colony.  The  Kafir  name  I'nciba  does  not 
mean  large,  but  is  an  exclamation  of  surprise  at  any 
thing  great.  They  will  use  the  word  I'nciba  in  reference 
to  the  astounding  greatness  of  the  mightv  ocean,  as  well 
as  apply  it  to  a  nver  of  large  size.  The  word  Kei  is 
pronounced  sharply  like  Ki  in  Kite.     Another  river  in 

these  parts  is  the  Bira — the  r  guttural  being  pronounced 
as  the  letter  'ff  in  Dutch.     The  name  is  Hottentot  in  origin 
and  means    the  river  of  plenty.     The  same  meamng 
attaches  to  the  Amaxosa   names   for  the  river  Keis- 
kamma — ^these  names  are  Ixesi  or  Kwampundu.     We 
shall  next  examine  the  name   Keiskamma.    Upon  first 
sight  this  name  would  appear  to  be  compounded  of  the 
word   Kei,  which  has  already  been  explained,  and  the 
word  kanuna.    But  the  letter  s  in  the  middle  of  the  word 
introduces  a  difliculty.    We  will  first  look  at  the  latter 
part  of  the  name — kamma — and  endeavour  to  discover  its 
meaning,  if  we  can  fix  its  signification,  a  point  of  some 
di£Sculty  will  be  set  at  rest.     The  word  is  supposed  to  be 
the  Koranna  name  for  water  ;  but  if  it  is  to  be  pronounced 
as  written,  this  is  not  its  meaning.     On  the  other  hand  if 
the  word  is  intended  as  the  best  representation  in  letters 
of  a  word  which  should   be  written  Xlammi,  then  the 
supposition  will  hold  good.     For  there  is  a  word  signify- 
ing *  water,*  which  the  diflSiculties  attending  the  writing 
of  a  language  full  of  peculiarities,  might  lead  one  into 
representing  by  kamma.     But  the  word  ^  kammay   pro- 
notmced    as    written,  means    *  like '    or    *  similar    to.* 
Assuming  then  that  kamma  is  intended  for  Xlammi,  we 
may  now  take  the  first  part  of  the  name  Keis  as  one 
word.     The  same  remarks  apply  to  this  half  of  the  name 
as  to  Xlammi.     It  is  intended  for  the  Koranna  word 
Kqasa,  signifying  *  sweet,'  so  that  Keiskamma,  or  more 
properly  riTgasa  Xlammi  means  "  sweet  water  '*  or  "  nice 
water,'*  similar  to  the  name  *lekker  water'  applied  to 
the  stream  at  Kewlands  in  the  Cape  Division.    I  have 
also  learnt  from  another  source  that  the  meaning  borne 
out  by  this  investigation  of  the  name  is  the  correct  one. 

Another  river  in  this  circle  is  the  Qora,  a  Hottentot 
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name  given  on  account  of  the  clay  obtained  there  for  pipe 
making.  Another  name  also  of*  the  same  origin^  the 
Cumqua,  is  derived  from  a  particular  kind  of  clayey  soil 

used  in  skin  dressing.     The  Nxarune,  sometimes  written 

as  Nahoon  or  Naroon  is  a  Hottentot  or  Koranna  name^ 
and  is  a  kind  of  exclamation  equivalent  to.  **  There  it 
is,"  and  may  have  been  given  in  the  same  way  as  I'nciba 
to  the  Kei,  though  I  must  confess  that  the  reason  for  the 
bestowal  of  such  a  name  is  not  at  first  sight  so  very  ap- 
parent. The  explanation  may  be  considered  as  having 
the  appearance  of  being  travel  worn  and  dusty  through 
having  been  "  fetched  so  far,"  but  I  venture  it  for  what 
it  is  worth,  on  its  own  merits.  Another  well  known 
river  name  is  the  Gonubie,  properly  Qunube,  a  Kafir  word 
meaning  "blackberry,"  given  probably  from  the  wild 
fruits  of  this  kind  found  on  or  near  its  banks. 

The   Qonci    and  Irini    are  Amaxosa  names  for  the 
Buffalo  and  Kowie  (T'cowi)  Rivers,  and  King  William's 
Town  and  Graham's  Town,  are  called  by  the  same  names 
from  these  rivers  flowing  near  them.     We  therefore  see 
then,  that  in  this  first  or  eastern  circle  there  are  many 
names    of    purely    Hottentot  origin,  which  were  un- 
doubtedly given  by  the  first  owners  of  the  soil.      As 
these  were  displaced  by  the  eastern  invaders,  the  names 
probably    underwent  modifications,  in  some  instances^ 
to  suit  the  Kafir  mind  ;   in  others  were  not  changed  at 
all,  while  in  others  again  they  may  have  been  changed 
entirely  by  the  conquerors,  notwithstanding  the  influence 
of  the  captives  which  has  before  been  referred  to.     In 
this  wise  we  can  easily  account  for  the  mixture  of  Hot- 
tentot and  Kafir  names  in  the  East,  the  Kafir  names 
predominating  in  the  direction  from  which  they  came, 
vi:s. : — eastwards  towards  Natal,  where  we  meet  with  such 
names  as  the  Umzimvubu,  the  Umzinkulu,  and  Tugela. 
The  Hottentot  or  Koranna  names  begin  more  towards 
the  west,  the  first  strongly  marked  one  beinff  the  Kei  or 
Great  River,  the  present  boundary  of  the  Colony  proper. 
We  toII  now  pass  out  of  this  eastern  division,  and  examine 
a  few  names  in  the  second  circle.     Coming  down  the 
coast  from  the  east  we  meet  with  a  river  called  the 
Gamtoos  of    undoubtedly   Koraima  origin.      It  flows 
through  the  division  of  Uitenhagc,  and  we  shall  adopt  it 
as  the  rough  boundary  between  the  first  and  second 
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divlflions  in  our  scheme.  The  name  of  this  and  other 
rivers  pronounced  as  they  are  written,  would,  undoubtedly 
not  have  been  understood  by  the  convicts  addressed  by 
H.  E.  at  Port  Alfred  as  the  slightest  difference  in  the 
pronunciation,  which  would  not  be  detected  by  our  ears, 
would  lead  to  a  totally  different  meaning  or  mystify  the 
Hottentot  mind  beyond  all  hopes  of  arriving  at  any 
satisfactory  understanding.  I  must  here  remark,  by 
way  of  preparing  the  members  of  this  Society  for  the  re- 
ception of  any  further  explanations  I  may  be  able  to 
give,  that  given  as  the  native  is  to  similes  and  comparisons, 
he  makes  them  in  a  manner  that  would  at  the  mildest, 
be  pungent  to  the  educated  European  sensibilities.  The 
names  they  give  may  be  strictly  poetical  yet  not  be  in 
accord  with  the  ideas  of  the  beautiful  as  cultivated  by 
the  white  race.  For  instance  they  will  invest  a  natural 
phenomenon  with  personality.  Rain,  a  natural  phenomenon, 
they  will  liken  to  a  man  and  call  the  rain  Toos.  Here 
then  we  have  a  part  of  Gamtoos,  the  river  we  are 
endeavourincf  to  investigate  the  metaing  of.  But  we 
have  only  half  of  the  word,  in  the  remaining  part  Gam, 
in  itself  a  complete  word,  we  shall  find  the  key  to  the 
difficulty.  Gam  means  spout,  duct,  cock  or  tap  (or  to 
be  in  exact  accord  with  the  low  native  idiom,  means 
membrummrile).  Putting  the  two  parts  together  we  get 
Gamtoos,  meaning  simptv  and  clearly  rain  spout,  rain 
cock,  or  rain  tap.  This  name  was  derived  in  all 
probability  fix>m  the  amount  of  water  flowing  down 
after  rains,  or  at  any  rate  from  observations  of  a  more  or 
less  imperfect  kind  made  on  the  spot  by  the  original 
Koranna  inhabitants.  The  next  name  in  this  division 
for  examination  is  the  Gouritz  flowing  into  the  sea  to  the 
west  of  Mossel  Bay.  This  is  another  pure  and  unaltered 
Koranna  word  and  means  Diarrhoea  Kiver,  from  the 
habit  it  has  of  coming  down  with  a  mighty  rush  after 
rain,  muddy  and  filthy,  bearing  trees,  bushes  and  debris 
in  its  downward  rush.  This  seems  to  me  to  be  the 
explanation  of  the  native  mind  in  bestowing  such  names. 
Tne  first  part  of  the  word  comes  from  the  name  Gouph 
which  we  shall  examine  presently,  and  ritz  is  probably  a 
word  imitative  of  the  noise  of  something  rushing  down  a 
narrow  channel  with  sudden  force,  in  this  circle  or 
division  there  is  a  tributary  river  known  as  the  Gamkamma. 
The  Gam  in  this  instance  is  not  the  same  word  that  we 
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met  within  Gamtoos,  but  is  derived  from  the  Koranna 

word  Kammi^  a  lion.     Kamma  in  this  instance  is  intended 
for  Xlammi,  the  name  for  water,  so  that  Gamkamma  or 

Kammi  Xlammi  means  Lion  "Water  or  Lion  River. 

As  the  original  tribes  were  forced  westwards  by  the 
incoming  Kafir  flood  from  the  east,  they  were  met  after  a 
while  by  the  settlements  of  whites  sJong  the  southern 
and  western  shores  of  the  country.  As  a  natural  conse- 
quence they  were  forced  away  from  the  seaboard  and 
driven  inland,  leaving  behind  them  traces  of  their  occupa- 
tion in  the  names  of  the  rivers,  &c.,  besides  some  figures 
drawn  on  stones  and  other  curios  found  in  the  caves  near 
the  coast.  After  lea\dng  the  more  pleasant  coast  line 
they  were  obliged  to  cross  a  tract  of  country  which  was 
very  dry  and  parched  up,  probably  at  the  time  of  their 
exodus.  Being  actuated  by  their  xmcontrolled  feelings, 
they  named  it  with  a  name  of  strongest  disgust,  they 
called  it  Gouph,  by  which  it  is  known  to  this  day.  The 
exact  meaning  of  the  word  is  something  more  emphatic 
than  dry  or  sterile,  it  is  synonymous  with  filth,  dung, 
&c.,  &c.,  A  young  man  1  have  met  from  the  Karoo 
country  told  me  with  reverential  seriousness  of  counte- 
nance that  Gouph  meant  Land  of  Canaan,  or  the  Pleasant 
Land !  '  Indeed '  I  was  the  only  reply.  They  named  the 
other  part  of  the  country  Kaloo  or  as  we  write  it  Karoo  on 
account  of  its  drought.  Kaloo  or  Karoo  means  dry  and 
hard.  We  have  now  travelled  into  the  third  circle  of 
our  proposed  division  of  the  country,  and  here  I  shall 
only  be  able  to  give  two  or  three  names.  In  this  large 
area  we  have  the  purest  remnants  of  the  Koranna  or 
Hottentot  races.  Having  noticed  the  names  Gouph  and 
Karoo  which  belong  to  this  division  as  well,  I  shall  just 
draw  attention  to  the  native  names  of  the  great  natural 
boundary  of  our  Colony  on  the  north,  viz. :  the  Orange 
River  and  ils  two  main  afi9uents.  These  affluents  are 
called  the  T'cy  Gqariep,  a  name  signifying  Yellow  River, 
from  the  colour  of  its  water.  The  other  is  named  the 
C'nu  Gqariep,  or  Black  River,  for  a  like  reason.  When 
these  streams  are  merged  into  the  Great  Orange  River, 
the  native  names  change  and  become  Kei  Gqariep  or 
Great  River.  Here  in  the  word  Kei  we  have  the  same 
word  in  form  and  meaning  that  we  met  with  when  we 
started  on  our  investigations.     We  have  often,  in  reading 
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of  the  Diamond  Fields^  met  with  the  curious  name  Gong 
Gong.  This  name  is  given  by  the  natives  to  a  part  of 
the  V  aal  River  near  Uawood's  Hope  diggings,  for  the 
following  reason.  At  this  spot  are  some  insignificant 
falls  in  the  river,  about  12  feet  or  thereabouts.  When 
the  water  is  very  low  some  of  the  rocks  are  exposed  and 
form  a  small  island  in  the  river.  One  of  the  rocks  has  a 
hole  in  it,  and  as  the  water  goes  tumbling  through,  it 
does  so  with  a  noise  which  the  natives  describe  by  the 
name  Gaum  gaum.  Hence  this  peculiar  name  of  Gong 
Gong.  Near  uiis  locality  is  a  place  named  Keiskamma, 
or  rather  a  name  so  pronounced  and  spelt,  which  is  the 
same  in  form  apparently,  as  the  name  of  the  river  met 
with  in  the  eastern  part  of  the  Colony  and  examined  in 
the  earlier  part  of  this  paper.  But  the  name  has  no 
affinity  either  in  etymology  or  meaning  with  the  river 
name,  the  similarity  of  spelling  and  pronunciation  being 
entirely  due  to  the  loose  manner  in  which  writers  spell 
native  names. 

As  it  is  very  natural  and  general  to  name  localities, 
mountains,  rivers,  &c.  from  any  strongly  marked  natural 
features  or  characteristics  they  may  possess,  in  such  a 
comparativelvtame  and  uninteresting  country  as  the  Cape 
Diamond  Fields,  we  can  easily  conceive  the  difficul- 
ties that  the  native  mind  would  meet  with  in  endeavouring 
to  procure  suitable  appellations  for  spots  that  were  worthy 
of  having  specific  names.  We  can  conceive  that  a  tree 
or  a  smaQ  rock  would  be  sufficient  to  guide  them  in  their 
choice,  and  in  this  manner  we  shall  have  no  difficulty  in 
finding  the  reason  and  meaning  of  such  a  name  as  !^eis- 
kamma.  Near  Cawood's  Hope,  at  a  bend  in  the  Yaal 
River  (T'cy  gqariep)  there  grew  not  very  long  since, 
camel  thorn  trees  eight  in  number.  As  these  trees  were 
a  remarkable  feature  in  the  land  scape  the  natives  called 
the  spot  Xlisi  Xlanna  or  *'  eight  camel  thorns  "  from  the 
Koranna  words  Xlisii  meaning  ^  eight '  and  Xlanna, 
signifying  *  camel  thorn  tree.'  At  the  time  my  brother 
visited  the  spot  there  were  only  two  of  the  trees  remain- 
ing, and  now  probably  the  ruthless  hand  of  the  invading 
digger  has  cleared  away  the  last  vestige  of  the  trees  that 
gave  the  name  to  the  locality. 

In  a  very  short  time,  after  the  death  of  the  "  oldest 
inhabitant "  tradition  wQl  have  died  out,  and  it  wiU  be 
a  vain  task  to  endeavour  to  find  out  the  reason  of  such  a 
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name  being  bestowed^  from  any  of  the  natives  who  may 
chance  to  live  in  the  vicinity.  In  this  manner  we  can 
account  for  the  difficulty  of  arriving  at  the  meanings  of 
certain  nativfe  names.  The  circumstances  giving  rise  to 
the  names  have  passed  away,  tradition  is  dumb^  imagi- 
nation or  something  else  must  fill  up  the  blank.  It  will 
have  been  observed  that  the  terms  Koranna  and  Hottentot 
have  been  used  indiscriminately^  the  intention  was  to 
employ  these  names  as  belonging  to  a  family  of  languages 
opposed  to  and  in  contrast  with  tiie  Kafir^  in  investigating 
the  names  of  rivers  and  places  in  Southern  Africa.  The 
paper  is  not  intended  as  an  investigation  of  languages, 
nor  is  it  perfect  or  complete  even  as  far  it  goes.  I  may 
therefore  express  tiie  hope  that  others  havmg  the  time, 
opportunity,  and  means  may  be  induced  to  follow  up  and 
complete  what  has  here  been  begun.  The  subject  is  of 
^eat  interest  and  cannot  fail  to  repay  an  ardent  worker. 
The  native  races  are  fast  losing  their  individuality  of 
existence,  contact  with  the  more  civilized  races  tends  to 
the  destruction  of  the  particular  type  though  not  neces- 
sarily to  the  destruction  of  the  race.  They  are  simply 
absorbed  into  other  channels,  develop  into  types  which 
are  neither  European  nor  Hottentot ;  but  a  compromise 
between  the  two. 

C.  M.  STEVENS. 
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l^From  ihejirst  Ordinary  Monthly  Meeting  of  the  Society 
held  on  Wednesday  2Qth  September,  1877,  to  the  end 
of  Hie  year  1878.] 

Wednesday i  26th  September j  1878. 

Ordinary  Montlilj  Meetmg. 

Dr.  Ebden  called  to  the  Chair. 

Twenty-eight  Members  and  two  Visitors  present. 

Papers  read : — 

(1).  "  Remarks  on  Boridula  dentata,  one  of  the  Insec- 
tivorous Plants,  illustrated  by  specimens,"  by 
Dr.  Shaw. 

(2).  "  On  the  age  of  the  Volcanic  Throats  of  the 
Upper  Karoo  Formations  of  South  Africa,"  by 
Dr.  Shaw. 

(3).  '^  On  the  movements  of  Sea  Sand  and  Bar  Har- 
bours," by  Mr.  H.  W.  Piers. 

Mr.  Trimen  exhibited  two  specimens  of  the  Colorado 
Beetle. 

Wednesday^  ^\st  October^  1877. 

Ordinary  Monthly  Meeting. 

H.  Bolus,  Esq.,  in  the  Chair. 

Twenty-eight  Members  and  four  Visitors  present. 

Thomas  Bain,  Esq. 

William  Prosser,  Esq.,  F.G.S. 

Herulea  Tennant,  Esq. 


(iv) 

Dr.  Woolfryes,  P.M.O.,  Army  Medical  Staff, 
vreve  elected  Ordinary  Members,  and ; 

David  Aniot,  Esq  ,  F.L.S.,  F.G.S.,  of  Eskdale, 
Albania,  Griqualand  West; 

Henry  Exton,  Esa.,  M.D.,  Curator  of  the  Mu- 
seum, Bloemefontein,  Orange  Free  State ; 

Emil  Holub,  Esq.,  M.D.,  of  Kimberley,  Griqua- 
land West ; 

Peler  MacOwan,  Esq.,  B.A.,  of  Gill  College, 
Somerset  East ; 

John  Joachim  Monteiro,  Esq.,  F.G.S.^  of  Loren9o 
Marques,  Delagoa  Bay  ; 

Were  elected  corresponding  members. 

Paper  read : — 

**  On  the  Devonian  and  Ash  Beds  of  the  Karroo  and 
Gouph  "  by  W.  Prosser,  F.G.S. 

Friday,  2nd  November,  1877. 

Special  Meeting  in  welcome  of  Mr.  H.  M.  Stanley, 
held  in  the  Commercial  Exchange. 

The  Hon.  R.  Southey,  C.M.G.,  M.L.  A.,  in  the  Chair. 

Mr.  Stanley  addressed  the  meeting  on  the  subject  of 
liis  recent  journey,  which  extended  from  Zanzibar  to  the 
mouth  of  the  Congo,  and  included  the  circumnavigation 
of  Lakes  Victoria  Nyanza  and  Tanganyika;  the  dis- 
covery of  a  Lake  termed  by  the  explorer  the  Alexandria 
Nyanza ;  and  the  descent  of  the  Lualaba,  proving  the 
identity  of  that  river  with  the  Congo. 

Wednesday,  2Sth  November ,  1877, 

Ordinary  Monthly  Meeting. 

Mr.  Bright  in  the  Chair. 

Seventeen  Members  and  two  Visitors  present. 

The  following  gentlemen  were  elected  Members : — 

Henry  de  Smidt,  Esq., 
William  de  Smidt,  jun.  Esq., 
W.  A.  Lippert,  Esq., 
James  McGibbon,  Esq., 
G.  Myburgh,  Esq., 
J.  C.  Wessels,  Esq., 

as  Ordinary  Members. 


(    V) 

James  Henry  Bowker,  Esq.,  F.G.S.,  F.Il.G.S., 
Governor's  Agent  in  Basutoland. 

The  Right  Rev.  Henry  CoUaway,  D.D.,  Bishop 
of  Bt.  John's  Kafirland. 

The  Rev.  H.  Tindall,  of  Leliefontein,  Namaqua- 
land. 

a&  Corresponding  Membei's. 

Papers  read : — 

(1).  "  Note  on  the  Colorado  Beetle  (Chrysomela 
decemlineala/'  by  Mr.  Trimen. 

(2).  "  On  a  Specimen  of  the  so-called  Bonnet  of  the 
Southern  Right  Whale,"  by  Mr.  Trimen. 

(3).  "  On  the  Heat  of  the  Sun  in  South  Africa,"  by 
-Mr.  Guthrie. 

(4).  "  Remarks  on  Clicks,  with  an  investigation  of  the 
Etymon  of  some  South  African  Native  Geogra- 
phical Names,"  by  Mr.  Stevens. 

Wednesday^  ZOtli  January^  1878. 

Ordinary  Monthly  Meeting. 

^Ir.  Bolus  in  the  Chair. 

Eleven  Members  and  one  Visitor  present. 

The  folloMring  gentlemen  were  elected  members  : — 

Edward    John    Dunn,    Esq.,    F.G.S.,   Colonial 

Geologist., 
H.  P.  du  Preez,  Esq., 
H.  le  Schuncke,  Esq., 
as  Ordinary  Members. 

Sydney  Stent,  Esq.,  C.E.  of  the  Public  Works 
Department, 

as  Corresponding  Member. 

A  map  of  Bailie's  route  from  Barkly  to  Amandebele^ 

presented  by  His  Excellency  Sir  Bartle  Frere, 

was  exhibited. 
Communications  from  the  Royal  Society  of  New  South 

Wales  were  acknowledged. 
Dr»  Shaw  exhibited  a  specimen  of  Erica  Glandulosa 

as  being  probably  Insectiverousi 


(  vi  ) 

The  following  papers  were  read : — 

(1).  '^  Stray  notes  on  the  Geology  of  Fort  Beaufort 
District,"  by  Mr.  H.  W.  Piers. 

(2).  «  On  the  Meteorology  of  the  Sea  Side,"  by  Mr. 
Stevens. 

(3).  "  On  the  Limestones  of  some  parts  of  the  Cape 
Colony,"  by  Mr.  W.  Prosser. 

(4).  "  On  the  Determination  of  Distance  by  Observa- 
tions of  the  Velocity  of  Sound,"  by  Mr.  Stevens. 

Wednesday i  21th  February^  1878. 

Ordinary  Monthly  Meeting. 

Dr.  Shaw  in  the  Chair. 

Thirteen  Members  and  two  Visitors  present. 

Mr.  Jolin  Matson,  of  Zonnebloem,  was  elected  Ordi- 
nary Member. 

Mr.  Trunen  exhibited  a  specimen  of  Hawkmotb. 
Macroglopa  hirundo,  Gerstacker,  taken  by  him  at 
King  William  s  Town. 

Paper  read : — 

"  On  the  Oranite  and  Gneiss  of  the  Colony,"  by  Mr. 
Prosser. 

Wednesdayy  21th  March,  1878. 
Ordinary  Monthly  Meeting. 
The  Hon.  J.  X.  Mcrriman  in  the  Chair. 
Foi-ty-two  Members  and  sixteen  Visitors  present. 

Paper  read : — 

^*0n  a  proposed  Overland  African  Telegraph,"  by 
Mr.  Sivewriffht^  M.A. 
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Wednesday ,  24th  April,  1878. 
Mr.  Bright  in  the  Chair. 

Twenty-four  Members  and  five  Visitors  present 
Members  elected : — 

Mr.  James  Sivewright,  M.A. 

Mr.  James  William  Bertram, 
as  Ordinary  Members. 

Paper  read: — 

« On  the  Coal  Fields  of  the  Colony,"  by  Mr.  W. 
Prosser. 


(  vii) 

Wednesday,  29th  JUay,  1878. 

Ordinary  Monthly  Meeting. 

Dr.  Shaw  in  the  Chair.' 

j^zteen  Members  and  ten  Visitors  present. 

The  Chairman  announced  that  the  question  as  to  the 
admissibility  of  ladies  to  the  meetings  of  the 
Society  having  been  brought  before  the  Council, 
it  had  been  decided  that  l^es  were  admissable  as 
Visitors  at  meetings  under  Section  II.  No.  3  of  the 
By-Laws  of  the  Society. 

Members  elected  : — 

Mr.  Branford,  Colonial  Veterinary  Surgeon, 
Mr.  Ludwig  Wiener,  of  Mowbray, 

as  Ordioary  Members. 

Donations  of  books  from  His  Excellency  Sir  Bartle 
Frere  were  acknowledged, 

A  resolution  was  moved  b^  Mr.  Pressor,  and  seconded 
by  the  Rev.  D.  Smith  :— That  it  i&  desirable  to 
form  a  section  of  the  South  African  Philosophical 
Society,  to  be  entitled  the  Ethnological  Section, 
which,  while  paying  attention  to  Emnology  gene« 
rally,  will  devote  itself  specially  to  the  work  of  the 
Preservation  of  Bushmen  drawings  and  other 
Bushm^i  remains." 

Mr.  Trimen  exhibited  a  specimen  of  a  lar^e  ground 
spider  of  the  genus  Mygale,  from  Mr.  James 
Lycett  of  Worcester. 

Mr.  Dunn  exhibited  a  Chalcedony  Crystal  containing 
a  drop  of  clear  liquid. 

Papers  read : — 

'*  On  Dr.  Cohen's  Observations  on  the  Geology  and 

Mineralogy  of  Table  Mountain  Valley/'  By  Dr. 

Shaw. 
'*  On  the  Peculiar  Colours  of  Animftla  in  relation  to 

Habits  of  Life,  by  Mrs.  Barber.    (Bead  in  part 

by  Mr.  Bolus)." 

Wednesday,  26tk  June,  I878i 

Ordinary  Monthly  Meeting. 

Mr.  Guthrie  in  the  Chair. 

Fifteen  Members  and  five  Visitors  present* 


( via  ) 

Members  elected :  -^ 

Mr.  James  Whitton,  of  Cape  Town,  as  Ordinary 

Member. 
Mrs.  Barber,  of  Kimberley,  Griqualand  West,  as  Cor-. 

responding  Member. 

Papers  read : — 

(1).  "  On  the  Peculiar  Colours  of  Animals  in  Relation 

to  Habits  of  Life,"  by  Mrs,  Barber. 
(2).  "On  Rainfall  in   South  Africa,"  by  J.  Gamble, 

M.A.,  Colonial  Hydraulic  Engineer. 

Fridaijy  26th  July,  1878. 

Annual  General  Meeting  at  the  Mutual  Hall  at  2 

p.m. 
Mr.  Gamble  in  the  Chair. 
The  General   Secretary,   Mr.   R.    Trimen,   and  the 

Treasurer,  Mr.  H.  Bolus,  read  the  General  and 

Financial  Reports  as  follows  :  — 

The  Council  has  much  pleasure  in  submitting  to  the 
Annual  General  Meeting  the  following  Report  on  the 
Society's  progress  and  operations  during  the  first  twelve 
months  of  its  existence : 

The  Society  was  declared  constituted  on  the  22nd  June, 
1877,  when  thirty-nine  gentlemen  subscribed  their  intention 
of  joining  it.  The  list  was  kept  open  for  signature  until 
the  30th  June,  by  which  date  the  number  of  Members 
had  increased  to  seventy-eight.  The  discussion  of  the 
Rules  of  the  Society,  submitted  by  a  Committee  appointed 
to  draft  them,  occupied  four  Meetings  ;  and  the  Rules 
were  finally  adopted  on  the  16th  July.  The  ballot  for  the 
election  of  the  President  and  Council  followed  on  July 
23rd,  and  the  first  ordinary  monthly  meeting  was  held 
on  September  26th.  In  the  interval  the  Council  had 
carefully  framed  the  By-laws  necessary  for  the  orderly 
management  of  the  affairs  of  the  Society,  contemplated 
by  the  11th  Rule,  and  at  the  subsequent  monthly  meet- 
ing in  October,  printed  copies  of  the  Rules  and  Sy-laws 
were  issued  to  Members. 

Nine  ordinary  meetings  and  one  special  meeting  of  the 
Society  have  been  held ;  the  latter  being  in  welcome  of 
Mr.  H.  M.  Stanley,  the  explorer  of  Centred  Africa,  who 
addressed  a  lar^e  audience  of  the  Members  and  their 
friends  on  the  subject  of  his  recent  travels.     Apart  from 
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Mr.  Stanley's  lecture,  eighteen  papers  have  been  read 
before  the  Society,  eight  of  which  related  to  Geology, 
four  to  Biology,  three  to  Meteorology,  and  the  remaining 
three  to  Physics,  Philology,  and  Telegraphy,  respectively. 
Eight  of  these  papers  have  been  printed  in  the  first  part 
of  the  tr  ociety*s  transactions,  issued  during  last  month, 
and  the  Council  feels  justified  in  congratulating  the 
Society  on  the  character  of  these  its  earliest  efforts  in 
*' promoting  original  research,"  the  watchword  of  our 
Association.  The  Council  views  in  these  communications 
an  earnest  of  further  and  wider  endeavour  in  the  cause 
of  science,  and  would  urge  upon  all  Members  of  the 
Society  the  duty  of  contributing  to  the  general  work  of 
observation  and  record. 

During  the  year  nineteen  Ordinary  and  ten  Correspond- 
ing Members  have  been  elected.     This  addition  to  our 
ranks  would  raise  the  total  number  to  107  ;  but  from 
this  four  must  be  deducted,  as  we  have  lost  by  resignation 
one  Ordinary  Member,  and  have  further  to  deplore  the 
death  of  two  Ordinary  Members  and  one  Corresponding 
Member,  viz  :  Mr.  Kunhardt  and  Mr.  Van  de  Sandt  de 
VUliers,  and  Mr.  Monteiro.     The  loss  of  the  latter  is  no 
ordinary  one,  Mr.  Monteiro  having  distinguished  himself 
in    Western    Africa    as    an    excellent    observer    and 
naturalist,  and  possessing,  in  the  position  which  he  had 
recently  taken  at  Delagoa  Bay,  exceptional  facilities  for 
carrying  on  his  researches  in  a  field  very  little  known. 
The  present  numerical  strength  of  the   Society  is  now 
103,  and  the  Council  expresses  the  confident  hope  that 
this  number  may  be  substantially  increased  during  the 
ensuing  year. 

The  Society  is  much  indebted  to  the  University 
authorities  for  according  the  free  use  of  its  convenient 
rooms  for  the  Society's  Meetings.  Endeavours  have 
been  made  to  secure  suitable  premises  for  the  Society's 
iise,  but  some  difficulty  has  been  experienced  in  finding 
quarters  in  a  central  situation  at  a  rent  not  incom- 
mensurate with  our  resources.  It  is  hoped,  however, 
that  arrang^'ments  for  properly  locating  the  Society  will 
very  shortly  be  completed. 

By  order  of  the  Council, 

K.  TRIMEN, 

General  Secretary. 
26th  July,  1878. 
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The  President  and  Members  of  the  Council  for  the 
ensuing  year  irere  then  elected  as  follows :— • 

His  Excellency  the    Eight    Honourable    Sir  Bartle 
Frere,  President,  and 
Messrs.  H.  Bolus, 
J.  G.  Gamble, 
Dr.  Shaw, 
R.  Trimen, 
H.  E.  R.  Bright, 
Dr.  D.  Hahn, 
F.  Guthrie, 
J.  X.  Merriman, 
J.  Fforde, 
J.  Sivewiight. 

At  3  p.m.  the  President  delivered  the  annual  address 
on  the  subject  of  the  Native  Races  of  South  Africa : — 

Ladies  and  gentlemen  and  members  of  the  South 
African  Philosophical  Society, — The  report  which  the 
secretary  has  just  read  precludes  the  necessity  for  any 
prolonged  remarks  on  the  working  of  the  society  during 
the  past  year.  It  shows,  I  think,  that  we  need  neither  fear 
any  want  of  field  for  the  exertions  of  such  a  society,  not 
of  adequate  support  from  our  fellow  citizens  in  South 
Africa.  The  rules  of  the  society,  as  you  are  aware, 
require  that  the  president  should  cither  himself  deliver 
an  annual  address  or  depute  some  one  else  to  do  so.  In 
compliance  with  this  rule,  I  propose  to-day  to  ask  you  to 
take  a  general  view  of  the  field  of  work  open  to  the 
society  in  inquiries  regarding  the  native  races  of  South 
Africa,  their  probable  future,  and  their  relations  to  the 
ereat  body  oi  northern  European  races,  which,  during  the 
last  400  years,  have  established  themselves  in  the  south- 
era  part  of  the  continent.  As  a  necessary  preliminary, 
let  us  briefly  enumerate  the  indigenous  races  found  here 
when  Europeans  first  appeared  on  these  shores.  I  will 
not  attempt  any  accurate  ethnological  classification,  for 
tJiat  would  be  to  anticipate  the  result  of  inquiries  yet  to 
be  made.  I  will  content  myself  with  such  a  popular 
classification  as  any  observant  traveller  would  make  in 
passing  througb  the  country.  As  an  aid  to  his  further 
inquiries  he  would  probably  class  them  by  colour.     The 
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yellow  races  popularly  known  as  Hottentotsland  Bastards 
and  descended  ^om  them^  Gonaquas,  Kokoikhoin,  Koran- 
nasj  Grlquas,  Namaquas^  Bushmen^  Bosjesmen,  Souquas, 
or  Obiquas.     Black  races  of  pure  Negroes  woolly  haired 
Berg   Damaras.     Brown  races  or  Bantu  tribes,   popu- 
larly known  as  Kafirs  of  various  clans,  including  Zulus^ 
Amaxosas,    Galekas,     Gaikas,     T'SIambies,     Tembus, 
Fingoes,    Bomvanas,  Fondos,   Amatabele,    Amatonga, 
Amaswazi,  Bechuanas,  Basutos,  Baralongs,   Batlapins. 
Bmangwato,    Bangwaketsi,  Papedi,  Makalalla,  Mako- 
lolo,  Damaras,  Herero.     llemember,  I  do  not  offer  this 
as  a  scientific  or  complete  enumeration,  but  simply  as  a 
convenient  popular    classification,   such   as    may  help 
anyone  who  has  not  previously  studied  the  subject,  to 
follow  me  in  laying  before  you  the  various  branches  of 
inquiry,  any  one  of  which  any  member  of  the  society 
may   usefully  follow,  if  he   wishes  to   add  to  or  sys- 
tematise   our    present  fragmentary   and  unsystematic 
knowledge  of  native  races.     And  I  shall  use,  in  refer- 
ring to  the  tribes,  the    colloquial  and  popular  names, 
even  when  not  strictly  accurate,  rather  than  the  less 
well-known,  but  more  correct  nomenclature  of  the  pro- 
fessed ethnologist.    Let  us,  for  example,  take  the  case 
of  anyone  who  wishes  tc  examine  and  learn  for  him- 
self, and  to  contribute  his  quota  to  our  knowledge  of 
the  native  races.     There  is  no  [race  of  which  he  will 
not  from  time   to  time   meet  specimens   here  in   Cape 
Town,  whilst  up  the  country  wherever  he  goes,  he  will 
find  large  sections  of  the  population  composed  of  one  or 
other  of  the  native  tribes,  "in  situ,"  as  the  geologist 
would  saj ;  and  often  so  largely   preponderating  over 
the  colonists  of  European  descent  as  to  form  in  reality 
the  great  mass  of  the  people  amongst  whom  he  lives. 
His   first    question  will    naturally    be,    what    do  the 
dark-skinned  people  of   purely   African  descent    with 
whom    he    meets    call    themselves?  What    are    they 
called    by    their    neighbours?    The    nomenclature    of 
the   native  races  will  be  his   first    point  of    inquiry. 
And  he  will  find  it  not  the  easiest  point  on  which  to 
arrive  at  decisive  and  satisfactory  results.     There   is 
naturally   great  inaccuracy   and  a  tendency   to  indis- 
criminate generalization  among  all  who  do  not  regard 
the   question  from   a  scientific  point  of  view.     Every 
yellow   skinned   native  is    a    liottentot    or    Bastard; 
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every  black  or  brown  man  is  a  Negro  or  Kafir.  Again, 
the  people  themselves  are  apt  to  mislead  enquiry  by 
giving  erroneous  accounts  of  their  own  origin  and 
tribal  descent.  In  the  west  many  afiect  to  be  of 
European  origin  in  more  than  the  Christian  and  surnames 
which  they  bear.  In  the  eastern  and  frontier  districts 
the  smaller  and  broken  tribes  are  apt  to  claim  affinity 
with  the  powerful  and  well  known.  When  the  in- 
quirer has  cleared  up  the  obscurities  of  nomenclature, 
he  will  find  fresh  and  interesting  subjects  of  investiga- 
tion in  defining  the  geographical  distribution  of  the 
people  he  is  studying.  Even  as  regards  the  present 
distribution  of  tribes,  he  will  find  many  obscurities  and 
some  of  those  surprises  which  are  among  the  pleasures 
of  systematic,  scientific  research.  He  will  find  it 
necessary  to  apply  the  rigid  tests  of  methodical 
investigation  to  the  most  accepted  facts  recorded 
by  the  most  trustworthy  and  well-informed  writers. 
Does  he  wish  to  investigate  the  historjr  and  charac- 
teristics of  the  Hottentot  tribes,  he  will  be  checked 
by  the  assurance  that  a  Hottentot  of  pure  race 
is  hardly  now  to  be  found.  He  will  probably  find 
reason  as  he  inquires  further,  to  doubt  the  correct- 
ness of  this  conclusion ;  but  he  will  find  much  evidence 
that  the  race,  in  former  and  not  verv  remote  days, 
occupied  a  far  wider  area  than  it  nas  done  since 
Europeans  settled  in  South  Africa.  Here  as  elsewhere 
where  scanty  unwritten  traditions,  or  the  notices  of  early 
travellers  are  the  only  materials  of  history,  much  may  be 
learnt  from  a  careful  collection  and  study  of  the  native 
names  of  rivers,  mountains,  and  other  geographical 
features  of  the  country.  It  is  thus  that  the  limits  of 
Hottentot  occupation  eastwards,  at  the  time  of  the  first 
Kafir  invasions  have  been  approximately  fixed.  For 
this  species  of  evidence,  an  old  shepherd  or  hunter  may 
be  a  more  valuable  witness  than  the  most  educated  or 
intelligent  chief,  but  care  and  discrimination  are  needed  in 
the  collection  of  this  as  of  every  other  species  of  evidence. 
I  have  kuown  an  admirable  theory  of  former  tribal  occupa^ 
tion  based  on  the  derivation  of  names  of  rivers  and  hills 
upset  by  the  discovery  that  the  herdsman  who  gave  the 
names  was  himself  a  captive  from  a  distant  tribe,  and  in 
his  solitary  servitude  had  amused  himself  with  re-naming 
for  himselt  with  some  reference  to  their  natural  features 
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the  hills  and  streams  amon^  which  his  lot  was  cast« 
The  collection  of  such  data  is  in  itself  a  most  interest- 
ing occupation^  involving  as  it  does  a  record  of  fugitive 
traditions    and  folklore^    which  are   fast  disappearing 
as  education  and  European  civilization  spread.    Every 
one  who  has  patience  to  hear  and  record  the  stories  of 
the  old  crone,  or  of  the  Nestor  of  the  herdsman's  kraal, 
may  in  this  way  become  instrumental  in  preserving 
invaluable  data  for  the  ethnologist  or  historian.    The 
names  of   remarkable  and    well-known  mountains  or 
rivers  where  the  tribe  once  lived,  or  of  long  forgot- 
ten   tribal    migrations,    will    often    survive    as    em- 
bellishments  of  a   fireside   tale,   long  after   all   other 
trace    of  the    fact    has    disappeared.      But   it    must 
be   remembered    that    the     qualifications    of   a    good 
hearer,  and  accurate  br  intelligent  recorder  of  fireside 
stories  are,  at  least,  as  rare  and  valuable  as  those  which 
constitute  a  good  storyteller.    Patience,  good  temper, 
and  some  measure  of  sympathy,  are  of  course  essential, 
but  much  discrimination,  judgment,  and  knowledge  of 
similar  folklore  of  other  countries  and  races  are  neces- 
sary to  sift  what  is  heard,  and  to  separate  the  genuine 
national    tradition    or    superstition    from    the    story- 
teller's borrowed  embellishments  or  extempore  additions. 
Above  all,  a  knowledge  of  the  storyteller's  own  language 
or  dialect  is  essentitd  to  the  perfect  collector  of  or^ 
traditions;    and  this  brings  us  to  the  most   important 
branch  in  all  such  inquiries ;  language  is  in  some  respects 
the  most   permanent,  in  others  the  most  changeable 
and  evanescent  of  fJl  characteristics  of  race.     Some 
of  ihe  languages  of  South  Africa,  such  as  Kafir  or 
Bechaana,have  already  attracted  so  much  attention  from 
scholars,  that  there  would  seem  to  be  nothing  left  to 
Mther  for  any  but  professed  philologists.    Vocabularies, 
dictionaries,  and  grammars,  and  translations   of  such 
books  as  the  Holy  Scriptures,  have  seemingly  done  all 
and  more  than  an  ordinary  intelligent  observer  could  at- 
tempt, to  secure  what  is  useful  to  literature  or  science. 
Yet  there  remain  everywhere  gleanings  which  will  repay 
the  careful  gatherer,  and  which,  in  a  few  years,  may 
come  to  be  regarded  as  of  inestimable  value.    Let  us 
remember  that  some  of  these  languages  seem  destined  to 
speedy  and  inevitable  extinction,  whilst  others  seem  like- 
ly to  survive,  much  changed,  perhaps,  and  enlarged,  but 
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Bubstantially  the  same  in  genius  and  in  much  of  outward 
fomi.  Whilst  nothing  is  likely  to  arrest  the  extinction 
of  the  Hottentot  or  Bushman's  language  as  a  living 
tongue^  tbe  language  of  the  Kafir  or  Bechuana  promises 
to  survive  for  ages,  altered,  perhaps,  and  greatly  im- 
proved, but  substantially  the  same ;  and  to  continue  to  be 
the  language  in  wliich  millions  think  and  speak.  Again, 
let  us  remember  that  the  study  of  these  languages  has 
a  twofold  use — the  one  social,  connected  with  the  arts 
and  uses  of  common  everyday  life — the  other  scientific. 
It  is  in  the  power  of  almost  anyone  who  takes  the  trouble 
to  promote  either  the  one  or  the  other  object  of  study,  and 
there  is  ample  scope  for  his  labours  in  either  field  of  work. 
Let  us  take,  for  instance,  the  subject  of  an  uniform 
alphabet.  This  is  as  necessary  to  the  compiler  of  a 
cheap  vocabulary  for  the  merchants,  soldiers,  or  travel- 
ler's use  as  for  the  translator  of  the  Holy  Scriptures  or 
the  professed  philologist,  and  it  is  a  work  not  yet  per- 
fectly accomplished  in  the  best  known  of  our  South 
African  languages.  We  hear  much  of  the  inconvenience 
of  keeping  up  so  many  languages  and  dialects,  as  a 
reason  for  discouraging  their  study.  Doubtless  there 
would  be  practical  convenience  if  all  men  were  of  one 
speech,  but  let  us  be  warned  by  despotic  Governments 
in  various  ages  and  various  climes  that  the  extinction 
of  a  national  tongue  is  not  to  be  accomplished  by 
force.  Experience  everywhere  teaches  us  that  it  does 
not  rest  with  Governments,  or  with  philologists,  or 
philanthropists,  to  do  much  either  to  abolish  or  preserve 
a  separate  tongue — to  decide  whether  a  dialect  shall 
live  or  become  one  of  the  dead  languages.  Other 
agencies,  more  subtle  and  potent  than  Government 
authority,  decide  the  question ;  but  there  can  be,  in  my 
opinion,  little  doubt  that  whether  a  langut^e  is  doomed 
to  destruction  or  preservation,  either  tendency  is  pro- 
moted by  its  study  among  men  speaking  a  yet  more 
vigorous  tongue,  and  belonging  to  a  dominant  race,  who 
-will  in  return  teach  their  language  to  the  less  numerous 
or  weaker  race.  For  everything  connected  with  the 
languages  of  the  native  races  I  might  say  for  everything 
connected  with  the  native  races  in  all  the  relations  wc 
are  now  considering,  students  in  and  near  Cape  Town 
have  an  invaluable  auxiliary  in  the  Grey  library. 
A  truly    royal    gift,    such  as   enlightened  sovereigns 
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m  other  countries  bestow  on  their  country  or  bequeath 
as  their  best  memorials.  This  valuable  library  has, 
since  it  was  given  to  the  country  been  enriched  by 
the  recorded  labours  of  that  lamented  scholar  who 
devoted  his  life  to  rescue  from  oblivion  the  fast  perishing 
language  of  literature  of  the  Bushman  race.  I  feel 
certain  that  every  member  of  this  society  will  have 
rejoiced  to  hear  the  assurance  given  by  ministers 
lately  in  Parliament  that  they  will  not  permit  another 
session  to  pass  without  making  legislative  provision 
for  the  safe  custody  and  extended  use  this  noble 
gift.  Among  the  first  offshoots  from  the  South 
Afirican  Philosopliical  Society  will,  I  hope,  be  an  active 
section  devoted  to  the  languages  of  ethnology,  history, 
and  characteristics — intellectual  as  well  as  physical — of 
the  native  Afirican  races.  Such  a  section  your  society 
could  not  open  its  share  of  our  transactions  with  a  better 

f>reface  than  by  publishing  a  summary  of  Dr.  Block's 
iterary  labours,  and  republishing  all  his  reports  to  the 
Government  department  of  native  affairs  between  1873 
and  the  time  of  his  death.  This  would  be  a  fitting  pre* 
lade  to  a  continuation  of  his  labours.  No  better  nor 
more  complete  svstem  of  working  could  be  desired  than 
that  which  he  followed  to  note  down,  classify,  and  trans- 
late the  fugitive  traditions  and  folklore  of  those  children 
of  the  wilderness.  The  headings  under  which  he 
grouped  his  collections  were,  as  you  may  be  aware, 
TA)  mythology,  fables,  legend,  and  poetry,  under  which 
heading  he  had  the  subdivisions  of  (i)  The  Mantis,  with 
the  vast  collections  of  curious  and  often  graceful  legends 
and  myths  connected  with  the  Mantis — his  wife,  the 
Hyrax  or  rock  rabbit.  Their  adopted  daughter,  the 
porcupine^  whose  father,  the  all-devouring  monster,  with 
whom  she  may  not  live  for  fear  of  being  eaten.  The 
pet  eland  which  the  Mantis  makes  out  of  a  stolen  shoe 
mde,  and  feeds  with  honey.  The  Ichneuman,  the 
miercats  or  juricats  from  whom  the  Mantis  escapes  by 
creating  a  great  darkness.  All  these  and  many  other 
animals  8i)eaking  a  language  of  their  own,  with  each  a 
variety  oi  clicks  unknown  to  the  Bushman's  own  tongue. 
The  moon  also  created  out  of  a  shoe  thrown  up  into  the 
sky.  The  ignis  fatuus  personified  by  a  being  whose 
e^es  are  in  its  feet.  The  Mantis  adventures  with  the 
lion,  the   cat,  the  lynx^  and  the  elephant.     The  great 
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water  tortoise  who  deceived  the  men  of  a  race  more 
ancient  than  the  Bushman.  The  magic  birds  and 
monsters^  last  and  most  curious  of  all  the  transformations 
of  the  Mantis  into  the  devil  when  the  Bushman  comes 
to  tell  his  mythological  legends  to  the  children  of  his 
Dutch  or  English  master,  (ii.)  Sun  and  moon,  as  objects 
of  siderial  worship,  an  honour  apparently  never  accorded 
to  the  Bushman's  legendary  favourite  the  Mantis.  The 
lion,  originally  a  man  with  luminous  arms  thrown  up  in 
the  sky,  when  sleeping  by  children  of  the  ancient  pre- 
Bushman  race.  The  moon,  which  waxes  and  wanes  as 
stabbed  and  cut  by  the  sun.  The  moons  connection 
with  the  origin  of  death.  The  message  sent  to  mankind 
by  the  hare,  who  reverses  the  message  of  the  renewal  of 
life  into  a  message  of  death,  the  anger  of  the  moon 
when  laughed  at,  &c.  (iii.)  The  most  picturesque  legends 
regarding  the  stars,  whose  constellations  are  named  after 
beasts  and  reptiles,  and  their  origin  often  attributed  to 
children  of  tne  pre-Bushman  race.  The  Medusa-like 
power  which  girls  of  this  race  professed  to  fix  by  a  glance 
for  ever  in  the  sky  those  on  whom  they  looKcd.  The 
legends  of  Jupiter  as  the  **  Dawn's  Heart "  and  the 
'^  Dawns  heart's  child."  The  beasts  and  birds  which 
they  acted,  and  from  whom  are  heard  discourses  on  social 
duties,  advice  regarding  suitable  marriages  and  the  like, 
(iv.^  Animal  fables,  many  of  them  quite  equal  to  the 
ancient  myths  and  allegories  of  the  Greeks — the  Hindoos 
and  Scandinavians— some  of  them  with  curious  re- 
ferences  to  a  renewed  life  or  the  restoration  to  life  of 
the  dead,  (v.)  Legends,  man^  of  them  apparently  told 
with  great  epic  power,  in  which  the  rain  and  the  windj 
as  well  as  animals  and  people  of  the  pre*Bushman  race, 
take  part,  (vi.)  Poetry,  including  songs  of  every  kind 
of  animal  in  the  peculiar  dialect  proper  to  the  hero  of 
the  tale.  Prayers  to  sun,  moon,  and  stars,  the  ^'  Return 
Home,"  the  **  Mother's  Last  Illness."  Under  the  second 
heading  B.  History  (natural  and  personal)  were  the 
subdivisions.  Hunting  adventures,  personal  histories, 
including  journeys  to  Cape  Town  ana  life  at  the  Break- 
water Convict  Station.  Dreams.  Sketches  of  life  at 
Cape  Town.  Customs  and  superstitions  on  rainmakinji^. 
Medicines  and  death.  A  description  of  the  place  to 
which  dead  Bushmen  depart  after  death,  and  many 
tales  connected  with  death,  the  wife's  and  the  mother's 
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fiuthful  nature.  All  these  under  yarious  heads  as  (vii.) 
Animals  and  their  habits,  adventures  with  them,  and 
hunting.  (Tm«)  Personal  history,  (ix.)  Customs  and 
superstitions,  (x.)  Genealogies,  words  and  sentences. 
Into  one  or  other  of  the  headings  of  this  complete  and 
well-arranged  system,  the  student  of  native  folk-lore, 
will  have  no  difficulty  in  classifying  the  fruits  of  the 
meet  extended  inquiry,  and  completing  the  work  so  well 
commenced  by  Dr.  Bleek.  Let  not  tnose  who  have  the 
opportuDity  be  discouraged  from  such  inquiries  by 
the  extent  and  thoroughness  of  the  work  already  done. 
What  Dr.  Bleek  wrote  in  1875  (second  report,  dated 
Mowbray,  February,  1875),  is  still  true  when  he 
said  that  ''the  richness"  of  Bushman  literature  ''had 
been  a  surprise'^  to  him.  He  remarked  on  the  good  for- 
tune of  those  so  situated  "  as  to  be  able  to  collect  even 
tho£  much  of  the  world  of  mind  of  a  dying  out,  and  in 
many  ways  an  exceptionally  primitive  nation  :"  adding 
"  the  thought  cannot  but  strike  us  that  there  are  also 
several  other  aboriginal  nations  in  South  Africa,  which 
alfliough  not  probably  doomed  to  such  quick  extinction 
as  the  Bushmen,  yet  cannot,  under  the  now  fast  in- 
creasing sway  of  our  civilization,  but  lose  rapidly  much 
of  that  originality  in  their  life  and  ideas,  which  is  of  such 
great  scientific  importance."  He  points  out  that  the 
Kafir  and  Hottentot  races  probably  possess  a  traditionary 
literature  of  equal  importance  to  that  of  the  Bushmen, 
that  it  is  of  firstrate  scientific  importance  to  a  correct 
knowledge  of  their  languages,  and  of  the  original  work- 
ings of  the  native  mind,and  of  their  spiritual  state  before 
the  advent  of  Christian  missionaries.  He  points  out  the 
injustice  done  to  those  great  movers  and  enlighteners  of 
the  savage  mind  by  the  absence  of  record  of  what  they 
overthrew,  and  as  Sir  George  Grey  said: — "Of  what 
were  the  real  nature  and  greatness  of  the  dangers  and 
difficulties  against  which  they  were  forced  to  contend  " 
that  ^'  while  what  they  accomplished  remains  visible  the 
greatest  and  most  difficult  part  of  their  work,  what  they 
abolished,  is  now  lost  to  our  knowledge  and  view." 
Hence  men  are  too  apt  to  undervalue  their  labours, 
and  losing  sight  of  what  the  world  was  without  Chris- 
tianity altogether,  will  misconceive  the  advantages  that 
Christianity  has  secured  to  the  human  race.  '  No 
one  in  South  Africa  can  plead  want  of  opportunities 
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equal  or  greater  than  those  which  Dr.  Bleek  possessed 
for  carrying  on  this  work,  when  he  had  only  a  few  Bush- 
man convicts  to  learn  from.  Many  of  us,  without  going 
far  from  our  homos  in  this  neighbourhood,  might  find 
large  communities  of  whose  folk->lore  we  know  but  little, 
and  in  all  the  remote  provinces  there  are  still  untouched 
mines  of  such  knowledge  of  the  greatest  value.  Dr. 
Bleek  points  out  that  it  is  only  in  Natal  that  any  large 
collection  of  native  folk-lore  has  been  made  by  Bishop 
Calloway.  Among  frontier  Kafirs  he  mentions  the 
collections  of  two  natives,  both  now  dead,  Wm.  Rekale 
Kaye,  and  the  Rev.  Tyo  Sago,  to  which,  I  hope,  wo 
may  now  add  the  collections  made  by  Mr.  Theal.  '^  Of 
the  rich  treasures  of  Satshuana  folk-lore  we  obtain,''  he 
says,  ^^  some  glimpses  in  Casalis ;  but  little  in  this  lan- 
guage has  as  yet  been  accurately  taken  down  from  tho 
lips  of  the  natives."  He  points  out  that  the  collections 
in  Hottentot  apd  Damara  of  the  Revs.  Messrs.  J.  G. 
Kronlein  and  J.  Rath,  valuable  as  they  are,  "  yet  com- 

f)rise  only  a  small  portion  of  what  could  be  given  in  these 
anguages."  He  shows  how  comparatively  easy  the  task 
now  is — how  impossible  it  will  be  m  a  few  years  to  attempt 
it — to  preserve  that  which  is  most  characteristic  of  the 
humanity  of  the  aboriginal  races,  and  therefore,  most  valu- 
able, their  mind,  their  thoughts,  tbeii*  ideas.  He  asks, 
*^  What  would  not  the  coming  generations  of  colonists 
give  if  they  could  have  opportunities  such  as  we  have 
for  penetrating  into  the  minds  of  the  original  inhabitants 
of  this  country."  We  may  estimate  it  by  reflecting 
what  we  would  now  give  for  collections  like  Dr.  Bleek's, 
made  by  some  contemporary  of  Alfred,  or  even  of  our 
Plantaganet  kings,  among  the  wild  inhabitants  of  Wales 
or  Cornwall — of  the  h^hlands  and  islands  of  Scotland, 
or  on  the  banks  of  the  Shannon  or  Blackwater.  There 
is  no  one  in  anv  of  our  frontier  districts,  or  even  within 
reach  of  any  of  the  starving  hordes  of  Kafirs  lately  dis- 
persed through  our  western  provinces,  who  cannot  help 
in  this  work — in  preventing  -  to  use  Dr.  Bleek's  words — 
^^  the  mental  life  of  the  aborigines  in  its  uninfluenced 
primitiveness  from  becoming  quite  effaced  without  our 
making  an  effort  to  preserve  an  image  of  it,  fixed  in  the 
truest  manner  in  their  own  words.*'  Let  us  note  the 
practical  importance  in  all  enquiries  regarding  customs 
pf  inquiring  the  date  when  any  custom  was  introduced^  and 
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whether  it  is  univergal  oi*  wide-spread  and  invariable.  This 
ia  of  moment  as  regards  the  significance  of  the  customs 
themselves^  still  more  as  regards  the  inflexibility  of  the  cus- 
tom. For  instance*  we  find  within  recent  times  many 
changes  in  dress  and  decoration.  I  have  been  assured  on 
the  frontier  that  the  practice  of  the  Kafirs  smearing  them- 
selves with  red  clay  is  comparatively  a  modern  custom^ 
and  the  practice  of  wearing  sheepskins  and  karosses  has 
been  superseded  latterly  by  blankets.  At  first  only  red 
blankets  would  be  worn,  but  now  they  use  white  and 
other  coloured  blankets.  All  the-e  things  show  that  the 
people,  unchangeable  as  they  may  be  m  some  of  their 
customs,  are  yet  not  exempt  &om  the  mundane  liability 
to  change  in  evervthing.  It  will  be  found  on  iavestiga- 
tion  (hat  most  of  the  great  races  of  Kafirs  have  been  in 
a  state  of  perpetual  movement^  and  if  we  trace  the  tribes 
between  here  and  the  Bed  sea,  we  shall  find  a  chain  of 
natives  quite  distinct  apparently  from  the  purely  negro 
tribes  on  the  other  side,  and  bearing  the  permanent 
characteristics  of  the  brown  races  on  our  border.  I 
should  be  sorry  to  attempt  to  found  any  theory  upon 
resemblances  which  after  all  may  be  superficial,  but  it 
shows  us  the  importance  of  looking  to  the  history  of  the 
migration  of  these  people  if  we  would  discover  their  real 
origin.  As  regards  history,  it  is  to  be  feared  that  little 
remains  which  can  be  learnt  from  existing  tradition,  and 
it  is  not  easy  to  say  what  may  be  gathered  from  other 
sources.  There  is,  for  instance,  the  well-ascertained 
fact  that  the  Kafir  races  are  recent  comers  into  this 
part  of  South  Africa.  A  wide  range  of  enquiry  is  opened 
to  those  who  will  devote  themselves  ta  reserve  aU  that 
can  yet  be  learnt  of  the  arts  of  the  abori^al  races,  and 
especially  of  the  wonderful  aptitude  displayed  by  the 
Bushmen  for  music  and  drawing.  This  is  one  of  the 
most  striking  facts  which  meet  you  whenever  you  compare 
I  the  Bushman  with  the  Kafir.     You  find  that  the  Bush- 

men are  a  highly  ideal,  imaginative,  and  imitative  race, 
and  their  talent  for  drawing  is  very  great  indeed — very 
different  from  anything  found  among  the  most  educated 
Kafirs.  This  matter  has  already  attracted  a  great  deal 
of  attention  ;  and,  as  you  are  aware,  the  successors  of 
Dr.  Bleek  have  in  their  possession  a  number  of  copies  of 
the  best  of  these  Bushmen  drawings.  I  believe  there  is 
no  assemblage  of  savaiis  in  Paris  or  London  who  would 
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not  be  delighted  with  the  portfolios  which  may  be  seen 
in  the  possession  of  Mrs.  Bleek  and  her  sister^  at  Mow- 
bray, entrusted  to  them  by  gentlemen  who  have  collected 
the  drawings  during  many  years  among  the  ancient  haunts 
of  the  Bushmen.  I  trust  that  this  society  may  be 
the  means  of  having  these  invaluable  drawings  made 
better  known  to  the  different  learned  societies  in  Europe. 
Yet  wider  is  the  field  for  research  regarding  the  phy- 
sical characteristics  of  each  race  and  their  liability 
to  change.  Most  important  of  all  are  the  intellifl[ent 
and  moral  characteristics  of  each  race.  On  these 
points  anyone  with  a  Kafir  or  Bushman  servant  may 
elucidate  facts  with  great  effect.  How  is  itj  for 
instance^  these  tribes  are  so  attached  to  their  own  cus- 
toms ?  It  would  be  well,  too,  if  graphic  pens,  such  as 
are  possessed  more  often  by  ladies  than  gentlemen, 
could  illustrate  certain  pecuuarities  of  their  character. 
Take,  for  instance,  the  matter  of  conceit,  which  is  verv 
extraordinary  as  compared  with  the  white  races,  and  it 
is  a  matter  for  enquirv  in  how  far  this  weakness  in  the 
negro  affects  the  Kafir.  Then  there  is  the  matter  of 
fidelity  to  the  chiefs,  which  is  a  point  of  immense 
practical  importance,  deserving  the  attention  of  politi- 
cians as  well  as  societies  like  this.  It  is  important  to 
know  what  is  the  root  of  the  tribal  attachment  of  these 

Jeople  to  their  chiefs.  I  should  not  like  to  venture  an 
ypothesis,  but  I  must  say  that  all  the  evidence  I  have 
collected  on  the  subject  goes  to  show  that  it  is 
simply  their  desire  for  rule,  and  the  only  rule  they  are 
accustomed  to  is  that  of  their  chiefs.  The  question 
then  arises  whether  for  the  rule  of  the  chief  we  may 
not  substitute  other  and  more  wholesome  rule.  Then 
there  is  the  subject  of  the  indestructibility  of  the 
natives.  Opinions  differ  very  much  on  this  point.  You 
are  told  that  these  races  are  liable  to  die  out  like  the 
Maoris  and  Bed  Indians  have  done.  The  matter  does 
not  admit  of  discussion  now,  but  let  me  commend  this 
especially  to  the  attention  of  all  who  have  the  means  of 
making  scientific  investigation  on  the  subject.  Medical 
men  very  often  have  the  power  of  collecting  statistics. 
My  own  opinion  is  that  the  race  is  indestructible,  and 
this  is  a  most  important  matter,  because  it  brings  us 
face  to  face  ^with  all  facts  which  must  be  settled 
by  legislation  and  other  means.     The  capacity  of  the 
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natives    for  improvement  is    also  another    interesting 
matter  for  stadj,  and  half-a-dozen  lectures  would  not 
exhaust  all  that  might  be  said  on  this  point.     Let  me 
only  ask  you  in  approaching  this  question^  to  look  to 
the  testimony  of  men  from  the  days  of  Parke  and  Bruce 
to  these  of  Livingstone  and  Stanley^  and  let  us  con- 
sider what    those  who  have  known  these   people  best 
have  testified  regarding  their  capacity  for  improvement, 
and  accommodating  themselves    to  the  more  powerful 
nortbem  races.     After  all^  admitting  that  some  practical 
advantage  may  be  found  in  knowing  something  of  these 
races,  to  what  purpose,  it  mav  be  asked,  is  all  this  trouble 
to  be  taken  regarding  people  who  are  at  present  in  a 
state  little  removed  from  primitive  barbarism,  who  must 
vanish    from  the  face  of  the  earth,  or   be  essentially 
changed    in    nature    and    characteristics    before    the 
stronger    northern   races   who  have  now  acquired  do- 
minion over  them.    Would  it  not  be  better,  if  we  must 
have  them  near  us  as  hewers  of  wood  and  drawers  of 
water,  that  we  should  simply  ignore  all  differences  of 
race,  creed,  and  colour,  and  work  them  as  we  do  our 
horses  and  oxen,  make  what  we  can  out  of  them,  but 
inquire    and    know    nothing    about  them    save    their 
capacity  for  supplying  om:  grevious  want  of  labour  P 
This  is  what  is  sometimes  called  a  "  purely  commercial " 
or  "  practical  \dew  "  of  our  duties.     To  me,  I  confess,  it 
has   always    appeared  like  everything    which  ignores 
facts  and  consequences,  short-sighted  economy  and  emi-* 
nently  unpractical.     The  presence  of  these  people  and 
our  influence  over  them  is  a  great  fact,  which  cannot  be 
gainsaid,  denied,  or  evaded.    Accordmg  to  our  habits 
and  temperament,  we  may  regard  the  fact  as  a  burden  or 
a  privilege,  but  whether  burden  or  privilege  let  us  re* 
member  it  is  a  badge  of  nationality,  a  sign  of  empire* 
It  is  not  given  to  mere  provinces  to  bear  such  burdens  or 
to  exercise  such  privileges.     The  time  is  j)assed  when  by 
a  memorial  to  this  or  that  distant  authority,  such  bur« 
dens  could  be  removed,  such  privileges  conferred  or 
taken  away.     These  colonies  are  fast  crowing  into  a  great 
national  confederation^  an  inte^al  and  important  member 
in  a  vast  empire,    iftemoval  of  this  burden  is  impossible, 
because  it  cannot  be  placed  so  far  away  that  it  shall  be 
out  of  our  influence,  or  we  be  uninfluenced  by  its  exist- 
ence.   What  is  said  or  done  here,  not  only  in  our  legisla* 
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tute  or  in  our  missionai*y  or  scientific  societies^  but  iu  our 
commerce  and  daily  life^  tells  far  away,  thousands  of 
miles  towards  the  heart  of  Africa,  and  promotes  or  re- 
tards our  commercial  as  well  as  our  political  iufluence. 
It  is  this  which  will  give  us  our  place  among  nations  on 
the  earth.  We  think  of  and  estimate  our  northern 
homes,  by  what  is  intrinsic  in  the  cradle  of  our  race  by 
the  fertile  soil,  the  temperate  climate,  the  delights  of  the 
homestead,  the  political  right,  and  privileges  of  the 
northern  freeman.  But  other  nations  jud^e  us  mere- 
ly by  what  is  external — the  sway  we  exercise  in  India 
or  Java  is  to  them  a  cleai'er  title  to  respect  than  the 
causes  which  render  such  sway  possible.  That  we  can 
rule  hundreds  of  millions  of  natives  of  India,  that  we  can 
secure  to  them  such  safety  of  life  and  property  as  they 
never  before  dreamed  of,  that  we  dare  give  them  such 
equal  rights  and  privileges  as  we  ourselves  possess — 
that  in  so  doing  we  can  influence  the  destinies  of 
yet  more  hundreds  of  millions  of  human  beings  in 
China  or  Japan.  All  these  are  sober  facts,  which 
strike  the  imagination  of  other  nations  more  than 
the  hidden  causes  of  such  power-* they  are  recognized  as 
unquestionable  evidences  of  power,  as  the  title  deeds  of 
an  imperial  race,  to  whose  delegates  place  cannot  be 
refused  at  the  council  boards  of  the  civilized  world.  It 
must  be  so  in  South  Africa.  South  Africa  with  our 
diamond-fields,  and  our  coal,  and  our  gold-fields,  our  fer- 
tile soil  and  unrivalled  climate,  may  attract  and  interest 
many,  but  the  men  of  thought  and  culture,  the  great 
economist,  as  well  as  men  of  letters  and  literature,  the 
religious,  the  men  of  science  and  politicians  all  who 
influence  the  progress  and  improvement  of  mankind  will 
ask  what  has  South  Africa  done  with  her  native  races  ? 
Has  she  destroyed  and  rooted  them  out  utterly  and  made 
their  fertile  lands  simply  a  refuge  for  white  men  from 
the  uttermost  parts  of  the  earth.  Has  she  allowed  them 
to  perish  without  note  of  their  history,  or  record  of  the 
languages  which  embody  every  feature  of  their  mental 
organization,  or  has  she  subdued  and  converted  them  to 
habits  of  useful  labour  and  civilization,  and  made  them 
as  wise  men  of  old  made  the  barbarian  invadei*s  of  Roman 
civilization  the  subject  races  of  an  Imperial  mistress, 
races  strong  to  labour  and  capable  of  development  into 
WOTthy  integral  sections  of  population  in  vast  and  growing 
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empires.     This  is  the  question  now  before  its ;  it  is  for  us 
in  oouth  Africa  to  say  how  it  shall  be  solved.     May  He 
who  gives  all  strength  and  wisdom  enable  us  to  do  our 
part  in  a  manner  worthy  of  our  privileges  and  opportuni 
ties  (applause). 


Wednesdai^y  ^Ist  July,  1878. 

Ordinary  Monthly  Meeting. 

Mr.  J.  X.  Merriman  in  the  Chair. 

Ten  Members  and  three  Visitors  present. 

The  Chairman  notified  that  Mr.  C.  M.  Stevens  had 

been    appointed    Secretary  of  the  Ethnological 

Section. 
Dr.    Shaw    exhibited   a    crystal    of    tounmaline   iu 
granite  from  Namaqualand. 

Paper  read : — 

"Notes  on  the  Strains  and  Stepe  of  Continuous 
Girders,  Arched  ribs,  and  Elastic  Circles,"  by  Mr. 
Guthrie. 


Wednesday,  2%tk  August,  1878. 

Ordinary  Monthly  Meetilig. 

Mr.  H.  Bolus,  having  been  nominated  Vice-President 

for  the  year  by  the  President,  Sir  Bartle  Frerc, 

took  the  Chair. 
Fourteen  Members  and  three  Visitors  present. 

Members  elected : — 

Mr.  Isaac  Horak  de  Villiers, 
Ordinary  Member. 

Mr.  tfustice  Buchanan,  of  Bloemfoutein^ 
Dr.  Emil  Cohen,  of  Strasbourg, 
Corresponding  Members* 

The  Rev.  Fisk  exhibited  a  tortoise  (testudo  pardatis.) 
Mr.    Bolus    exhibited    some    dried    specimens    and 
drawings   of  vatious    root  parasites,     Hydnora, 
Sarcaphyte,  Cytinus, 
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Wednesday,  25tk  September,  1878. 

Ordinary  Monthly  Meeting. 

H.  Bolus  Esq.,  Vice-President,  in  the  Chair. 

Eleven  Members  and  three  Visitors  present. 

Members  elected : — 

Mr.  John  Saimders, 
Mr.  Robert  Wilson, 
Mr.  G.  E.  O.  Stagg, 
Mr.  Robert  Glynn, 
The  Rev.  Canon  Ogilvie, 
Mr.  Koopmans, 

as  Ordinary  Members. 

Papers  read : — 

(1).  "A  communication  on  the  FUght  of  Birds  from 
General  Shaw"  read  by  the  General  Secretary, 
F.  Guthrie. 

(2).  "  On  Witchcraft  among  the  South  African 
Natives,"  by  Mr.  J.  X.  Merriman. 

Wednesday y  SOtk  October,  1878. 

Ordinary  Monthly  Meeting. 

Mr.  H.  Bolus,  Vice-President,  in  the  Chair. 

Thirteen  Member  and  three  Visitors  present. 

Members  elected : — 

C.  Lloyd  Morgan,  Esq.,  of  Rondebosch, 
E.  B.  Watermeyer,  Esq.,  of  Sea  Pointy 
Ordinary  Members. 

The  Secretary  read  a  resolution  of  the  Council  as  to 
the  compilation  and  publication  of  Catalogues  or 
Lists  of  Books  and  Papers  on  various  branches  of 
Science  as  relating  to  South  Africa. 

Mr.  Tiimen,  on  behalf  of  Mr.  Schuncke,  moved  certain 
resolutions  for  the  formation  of  a  Geographical 
section  of  the  Society,  and  for  the  collection  of 
Geographical  information  concerning  South  Africa 
■whicn  resolutions  were  unanimously  carried. 

Paper  read: — 

"  On  the  Geograpliical  l)istribution  of  plants  in  South 
Africa"  by  H.  Bolus,  Esq.,  Vice-President, 


(  xxvii  ) 

Wednesday^  27th  November^  1878. 

Ordinary  Monthly  Meeting, 

Mr.  Bolus^  Vice-lrresident,  in  the  Chair. 

Present  eight  Members. 
Mr.  H.  E.  B.  Bright,  exhibited  some  minerals  from 

Damaraland^  which  had  been  sent  to  him  by  Mr. 

Palgrave^  and  made  some  remarks  on  the  Geology 

and  Mineralogy  of  that  district. 
Mr.  B.  Trimen^  exhibited  specimens  of  insects  includ* 

in^  some  Bat  parasites  of  unusual  size^  and  several 

otner  rare  and  curious  species. 
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I.  A  Trans-African  Telegraph. — By  Mr]  Siveright* 

[Read,  27th  March,  1878.] 

The  advantages   which  South    Africa   would  derive 
from  being  connected  by  wire  with  the  rest  of  the  v^orld 
are  toj  apparent  to  require  to  be  even  so  much  as  men- 
tioned.    The  question  for  our  consideration  is  *^  How  is 
that  connection  to  be  made?"  Mr.  Donald  Currie  argues 
in  favour  of  a  cable  being  laid  down  the  West  Coast  of 
the  continent  from  Madeira  or  Cape  St.   yin6eDt ;  Sir 
James  Anderson,  the  managing  director  of  the  Eastern 
Tel^raph  Company,  is  strongly  opposed  to  this  route 
and  points  out  that  it  cannot  stand  for  a  month  in  com- 
parison with  that  down  the  East  v  oast  from  Aden.     If 
submarine    communication  is  to   be    established    with 
South  Africa,  there  can  I  think  be  little  doubt  that  the 
East  Coast  route  is  that  which  should  be  adopted.     For 
if  the  line  is  laid  along  the  West  Coast,  there  is  but  a 
single  string  to  the  bow  as  far  as  Lisbon  which  may  snap 
at  any  moment,  while  the  Eastern  traffic  would  at  the  same 
time  be  subjected  to  an  almost  prohibitory  tariff.      At 
Aden  on  the  other  hand  a  central' spot  for  telegraphic 
traffic  is  reached,  and  owing  1o  the  number  of  Jines  in 
more  or  less  direct  communication  with  the  place,  there 
would  be  always  one  or  more  alternative  routes  available 
in  the  event  of  any  inteiTuption  on  one  of  the  sections 
between  Aden  and  Europe  or  Aden  and  India. 

But  the  idea  of  an  overland  telegraph  across  the  con- 
tinent, which  has  hitherto  been  dismissed  by  the  majority 
of  people  as  little  better  than  the  dreams  of  a  visionary 
is,  1  tlunk,  deserving  of  the  most  serious  consideration. 

Before  briefly  looking  at  the  difficulties  which  may 
safely  be  anticipated  in  the  construction  of  this  overland 
line  let  me  say  a  word  or  two  upon  the  general  subject 
of  submarine  telegraph  cables<  Among  the  dangers  to 
which  a  cable  is  subjected^  I  may  enumerate  those 
arising  from  coral  reefs,  from  abrasion  upon  the  rocks,  if 
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a  proper  amount  of  slack  has  not  been  allowed,  due  to 
under-currents ;   from  sharks  and  swordfish ;   and  last, 
but  not  least,  from  marine  animalculas  ;  prominent  among 
which,  and  claiming  by  right  the  place  of  honour  is  the 
dreaded  teredo.     The  ravages  upon  gutta  percha  which 
have  been  committed  by  this   worm  have  led  to   the 
expenditure  of  sums  of  money  that  may  be  counted,  not 
by  thousands,  but  by  hundreds  of  thousand  of  pounds. 
I  am  not  aware  whether  it  would  be  met  with  in  the 
Indian  Ocean  or  the  South  Atlantic,  but  at  all  events, 
in  making  any  provision  for  a  submarine  cable  through 
those  seas,  the  possibility  of  its  being  found  would  have 
to  be  faced.     The  present  type  of  cable  is  radically  bad, 
because  it  does  not  give  us  such  a  form  as  we  can  at  any 
future  time  be  certain  of  raising  to  the  surface  again. 
If  the  cable  has  to  be  raised  immediately,  or  very  shortly 
after  it  has  been  laid,  you  can  do  it,  but  after  a  time  the 
iron  decays.    Being  in  a  state  of  oxidation  it  is  heavier 
than  before,  and  adds  to  the  great  weight ;  it  has  lost  its 
strength,  and  as  soon  as  the  cable  is  lifted  some  distance 
from  the  bed  of  the  ocean,  provided  it  is  lying  in  deep 
water,  the  weight  becomes  too  much  and  away  it  goes. 
The  question  may  be  asked.  Why  raise  the  cable  when 
once  properly  submerged   and  perfectly  laid.     Such  a 
question  might  have  been  asked  a  few  years  ago  with 
some  show  of  reason,  but  time,  which  so  often  corrects 
where  our  judgments  err,  has  given  the  most  perfect 
standing  reply,  that  no  matter  how  well  a  cable  is  made, 
or  how  successfully  it  may  be  laid,  circumstances  will 
arise   which,  with  our  present  knowledge,  will  impair 
its    electrical  power  and    necessitate  its    being  raised 
from  time  to  tune.     The  first  practical  telegraph  cable 
was  laid  down  in  the  year  1851  between   Dover  and 
Calais.     It  was  designed  and  adopted  by   Crampton, 
and    consisted  of    a  solid  copper    conductor,  covered 
with    gutta    percha    as    the    msulatin^    medium,    and 
surrounded  by  several  iron  wires»     This  outer  metallio 
casing  was  designed  to  protect  the  inner  core  from 
mechanical  violence,  and  to  confer  on  the  cable  a  con-^ 
yenient  amount  of  proportionate  weight,  so  as  to  ensure 
its  bting  properly  suWerged.     There  have  been  im-» 
provementB  in  the  conductor,  notable  among  which  is  the 
substitution  of  a  strand  in  place  of  a  solid  wire.     The 
insulating    medium    has  likewise  been   improved^   but 
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Crampton's  still  remains  the  general  type  of  submarine 
cables.  I  have  dwelt  at  considerable  length  upon  this, 
in  order  to  show  you  the  risk  attending  submarine  cables, 
which  is  too  often  lost  sight  of.  It  used  to  be  the  fashion 
in  the  early  days  of  submarine  cables  when  the  idea  of  a 
trans- Atlantic  cable  was,  like  those  of  all  great  under- 
takings, in  the  visionary  stage,  for  the  advocates  of  the 
scheme  to  t-ilk  about  the  absolute  safety  with  which  a 
cable  would  rest  in  the  "  placidity  and  quietude  of  the 
great  deep " — how  no  harm  could  ever  reach  it  in 
"  the  etei-nal  impenetrable  gloom  at  the  bottom  of  the 
ocean  " — how  forms  of  life  could  not  possibly  exist  at 
such  a  depth,  but  that  those  which  swim  gaily  on  the 
surface  in  time  sink  to  their  "dark,  quiet  cemetery." 
We  can  now  afford  to  quietly  smile  at  all  that,  and  we 
know  that,  like  everything  human,  a  submarine  cable  has 
a  term  of  life  assigned  to  it.  If  I  were  asked.  What  is 
the  life  of  a  long  deep  sea  submarine  cable  ?  I  should 
hesitate  before  giving  a  reply.  I  would  say  that  our 
experience  of  those  which  exist  does  not  extend  over  a 
sufficiently  long  period  to  warrant  any  definite  opinion 
being  formed.  I  would  point  out  that  the  1865  Atlantic 
cable  has  been  lying  quiet  for  some  years  now  and  that 
the  1866  has  followed  suit.  More  than  one  expedition, 
well  appointed  and  perfectly  equipped,  has  been  fitted 
out  and  dispatched  with  the  object  of  repairing  these,  but 
hitherio,  they  have  all  returaed  without  having  succeeded 
in  accomplishing  their  object.  They  have  succeeded  in 
grappling  the  cable,  but  never  yet,  so  far  as  I  am  aware, 
has  it  been  brought  to  the  surface.  The  protecting  iron 
wires  have  no  doubt  corroded,  and  the  cables,  in  their  pre- 
sent state,  being  unable  to  bear  the  weight  of  any  length 
of  themselves,  have  broken  and  gone  again  to  the  bottom. 
To  give  us  a  submarine  cable,  the  lowest  estimate  is,  I  be- 
lieve, about  £1,000,000 ;  a  repaiidng  ship  which  would 
have  be  kept  on  the  station  would  cost  from  £10,000  to 
£12,000  per  annum.  Having  said  thus  much,  let  us  now 
look  into  the  overland  route. 

The  Egyptian  lines  have  for  some  time  been  working 
as  far  as  Khartoum  on  the  Upper  Kile,  and  Colonel 
Gordon,  writing  from  the  Soudan  some  four  months  ago, 
stated  that  probably  before  his  letter  reached  its  destina- 
tion the  section  from  Khartoum  to  one  of  the  trading 
stations  nine  degrees  north  of  the  equator  would  be  com- 
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pleted.     He  further  expresses  a  hope,  which  from  him  is 
probably  as  good  as  the  assurance  of  ordinary  men,  that 
within  a  comparatively  short  space  of  time  the  line  would 
be  into  Gondokoro  4*54  N.,  and  uninterrupted  communi- 
cation would  be  established  between  there  and  Cairo. 
On  the  south,  the  lines  of  this  colony  already  extend  to 
Kimberley.     Within  a  few  days  hence,  Pietermaritzburg 
will  be  in  telegraphic  communication  with  the  colony, 
and   His   Excellency  the   Governor  is  at  the  present 
moment  taking  active  steps  towards  arranging  for  a  liue 
being  extended  to  Pretoria,  the  camtal  of  the  Transvaal. 
We  may,  therefore,  accept  either  Pretoria  or  Kimberley 
as  our  southern  starting  point,  and  from  there  to  Gondo- 
koro, the  northern  teiTninus,  the  distance,  "  as  the  crow 
flies,"  would  be  about  2,000  miles.     The  route  which 
will  have  to  be  followed  is  a  question  on  which  many 
opinions  may  be  expressed,  and  relative  to  which  all  the 
available  information  that  can  be  procured  is  needed. 
The  grandest,  or  more  strictly  speaking,  the  boldest  idea 
would  be  to  carry  the  line  right  straight  through  the  heart 
of  the  continent,  throwing  down  spur  lines  to  Mozam- 
bique, Zanzibar,  and  such  other  places  as  might  seem  desir- 
able.    Beyond  its  boldness  this,  I  am  afraid,  has  very 
little  more  to  reccommend  it.     That  which  commends 
itself  most  strongly  to  my  mind  is  to  go : — From  Kim- 
berley or  Pretoria  to  Tete  ;  from  Tete  to  Zanzibar  ;  and 
from  Zanzibar  to  Gondokoro.     The  first  section,  up  as 
far  as  Tete,  is  already  tolerably  well  known,  and  year  by 
year  an  iucreasing  number  of  traders  traverse  the  country 
between  these  points.     The  Zambezi  is  navigable  as  far 
as  Tete,  which  in  course  of  time  might  thus  be  made  an 
important  centi*e  for  the  trade  of  the  Zambezi  district. 
Whichever  place  may  be  selected  as  the  starting  point, 
Kimberley  or  Pretoria,  it  would,  in  my  opinion  be  advis- 
able to  pass  Shoshong,  the  capital  of  the  Bamangwatoes 
^  and  Gubuluwayo,  the  residence  of  Lobengula  the  chief 
of  the  Amandabeles.     Both  of  these  tribes  are  very 
friendly  disposed  towards  the  English,  and  their  towns 
are  already  becoming  centres  of  trade  and  growing  im- 
portance.    From  Tete  to  Zanzibar  the  line  would  pass 
through  Blantyre  or  Livingstonia,  the  mission  settlements 
founded  on  the  southern  shore  of  Lake  Nyassa.     From 
there  it  would  take  the  route  traversed  by  Livingstone 
in  the  earlier  days  of  his  explorations  to  the  Zanzibar 
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territory  near  Cape  Delgado.     From  this  point  to  Zan- 
zibar, Dr.  Kirk  says  that  '^  a  line  would  be  quite  secure, 
and  it  might  be  erected  with  perfect  ease  and  safety.*' 
From  Zanzibar  to  Gondokoro  the  greatest  difficulties 
would  have  to  be  encountered,  because  the  territory  is 
neither  so  well-known,  nor  are  the  natives  reported  to  be 
80  friendly  disposed  as  in  the  districts  already  traversed. 
The  country,  however,  is  mountainous,  and  free  from 
malaria.     Camels  and  horses  are  said  to  thrive  there,  and  a 
caravan  track  exists  through  a  large  portion  of  it.     Tak- 
ing, then,  Kimberley  or  Pretoria,  Tete,  Zanzibar,  and 
Gondokoro  we  have  four  points  d^appuisy  which  can  be 
used  as  starting  prints  and  depots ;  where  ultimately 
central  stations  can  be  formed,  and  from  which  the  mate- 
rials can  at  the  outlet  be  laid  nut.     No  one  section  need 
thus  be  more  than  400  miles  in  length.     Zanzibar  is  in- 
cluded in  the  direct  line — a  matter  of  no  small  importance. 
A  growing  trade  with  Europe,  Asia,  and  America  is 
springing  up  there ;  it  is  the  port  of  three  monthly  lines 
of  steamers,  viz.,  that  to  Mozambique,  Natal,  and  the 
Cape  ;  that  to  Aden  ;  and  the  French  mail  line  to  Mozam- 
bique and  Madagascar.     It  is  further  the  headquarters 
of  the  Eastern  Nnval  Diviidon.     The  Sultan  may  be  in- 
duced to  aid  the  undertaking  by  guaranteeing  for  a  term 
of  years,  until  the  line  becomes  self-supporting,  a  small 
annual  subsidy.     And  now  let  us  consider  the  difficulties, 
dangers,  and  risks,  which  have  to  be  encountered  in  the 
construction  of  this  overland  line.     They  may,  I  think, 
be  summed  up  as  follows: — ].  Difficulty  of  transport. 
2.  The  dangers  incurred  in  passing  through  a  country, 
much  of  which  is  almost  terra  incognita.     3.  The  dangers 
in  construction  that   may   be   anticipated  from  hostile 
natives.    4.  The  difficulty  in  maintenance,  and  the  lia- 
bility to  interruption  of  the  lines  by  the  uncivilised  tribes 
of  the  interior.     5.  The   dangers  from  monkeys,  ele- 
phants, and  the  other  ferce  naturta  of  the  continent.     Be- 
fore looking  at  these  sepai'ately,  I  ask  generally  are  they 
confined  then  to  Africa?     On  the  contrary,  the  same 
arguments  have  been  urged  half-a-dozen  times  in  the 
history  of  overland  telegraphs  and  on  each  succeeding 
occasion  they  have  been   practically  met  more  trium- 
phantly than  before.  The  Russians  have  carried  their  lines 
across  the  snowy  Siberian  steppes,  a  country  with  which 
Capt.  Bumaby  has  rendered  us«  to  some  esctent,  familiar — 
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perhaps  the  bleakest  and  mtist  desolate  in  the  whole  world. 
The  Australian  colonists  have  completed  a  line  through  the 
heart  of  their  continent  from  Adelaide  to  Port  Darwin, 
where  difficulties  all  but  superhuman  were  successfully 
overcome.     In  the  North  American  continent  there  is  a 
line  from  San  Francisco  to  New  York,  across  the  plains 
of  Califoniia  and  Nevada,  over  the  Rocky  Mountains, 
at  a  height  of  8,400  feet  abuve  the  sea  level,  and  then 
through  700  miles  of  prairie.     In  South  America  two 
lines  branch  from  Buenos  Ayres ;  one  over  the  Andes  to 
Valparaiso  and  Lima,  and  the  other  through  the  heart 
of  tropical  Brazil  to  Jujij.     Lastly  there  is  the  Indo- 
European  line,  which  may  be   accepted  as  the  great 
prototype   of  successful  overland  telegraphs,  and  which 
IS  as  well-worked  as  any  telegraph  line,  open  or  covered, 
in  the  whole  world.     Facing  the  di^culties  now  one  by 
one.     1.  'i  ransport. — I  hare  placed  this  first,  because  I 
consider  it  to  be  the  most  senous.     From  Delagoa  Bay 
to  Pretoria,  a  sufficient  quantity  of  material  for  400  miles 
might  be  carried  and  deposited  at  the  latter  place.     At 
Tete,  800  miles  more  might  be  deposited,  800  miles  at 
Zanzibar,  and  the  last  section  would  have  to  be  worked 
from  Gondokoro  unless  perchance  the  river  Dana,  which 
is  known  to  be  navigable  for  100  miles  up  from  Foimosa 
Bay,  and  may  be  so  perhaps  for  many  more,  could  be 
utilized  for  that  purpose.     The  question  of  transport 
leads  me  for  a  moment  to  the  consideration  of  the  materials 
which  would  be  employed,  they  may  be  divided  into 
three  classes : — ( 1 )  poles ;  (2)  wires ;  (3)  insulators.     For 
supports,  I  would  employ  wood,  where  good,  durable 
timber  can  be  obtained,  and  where  it  is  not  likely  to  be 
destroyed  by  the  white  ant.     Upon  this  point,  Mr.  A. 
C.   Bailie,   of  the   Surveyor-General's   Department  in 
Griqualand,  to  whom  I  am  indebted  for  much  valuable 
information,  writes  to  me : — "  By  the  road  I  went  up, 
that  is  from  Kimberley,  it  is  fifty  miles  before  sufficient 
timber  for   an   abundant  supply   of   poles  is  reached. 
There  is  thorn  wood  from  thence  to  the  Zambezi,  and  a 
quantity  of  that  is   available  everywhere.      Knoppies 
doom  is  the  best ;  it  is  as  hard  green  as  it  is  when  dr}% 
and  CTOws  thick  straight  poles  from  30  to  50  feet  in 
length.     The  stem  is  covered  \rith  knots.     Mapani  is 
also  a  good  wood  for  poles,  and  grows  abundantly  beyond 
Shoshon^,    So  also  is  a  scented  wood^  called  Tamboti« 
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which  is  like  Sneeze  wood,  but  darker  and  more  fragrant. 
From  Pretoria  to  the  Marico  river  is  about  200  miles  ; 
the  distance  I  have  not  travelled^  but  from  the  Marico 
there  is  wood  everywhere.  After  reaching  the  Marico 
you  follow  it  for  twenty-eeven  miles  to  the  junction  with 
the  Crocodile  ;  to  Shoshong,  100  miles  more ;  Shoshong 
to  Gubuluwayo  297 ;  all  of  which  is  abundantly  wooded, 
so  wooded  indeed  that  in  many  places  timber  will  have 
to  be  cleared  for  fhe  line.  Gubuluwayo  to  Tete  is  200 
to  300  miles,  certainly  not  more  than  300,  wood  still  too 
plentiful.  The  white  ants  abound  most  at  Shoshong.  I 
was  told  that  they  do  not  touch  Mapani  and  Tamboti, 
and  Knoppies  doom  is  too  hard  for  them.  With  timber 
like  deal  planks  they  are  everywhere  more  or  less  de- 
structive, but  nowhere  worse  than  about  Colesberg.'* 
Where  wood  is  not  available,  iron  poles  weighing  from 
100  to  120  pounds  made  in  separate  parts  of  convenient 
length,  and  galvanized  to  withstand  the  action  of  any 
saline  deposit  or  other  chemical  agent  in  the  soil,  would 
have  to  be  used.  (2)  The  question  of  wire  is  one  upon 
which  owing  to  my  absence  from  England,  I  should  not 
like  to  express  any  decided  opinion.  Galvanized-iron 
wire  is,  so  far  as  I  am  aware,  employed  on  all  the  long 
overland  lines  I  have  mentioned,  but  there  is  aform  of  com- 
pound wire,  consisting  of  steel  encased  in  copper,  which, 
if  it  can  only  be  made  to  last,  would  suit  admirably  for  our 
purpose.  The  likelihood  of  its  being  stolen,  owing  to 
Its  intrinsic  value,  is  reduced  to  a  minimum,  I  think, 
when  it  is  borne  in  mind  that  the  copper  is  merely  a 
thin  external  covering.  Such  a  wire  would  electrically 
serve  the  purpose  every  bit  as  well  as  an  iron  wire  three 
or  four  times  its  size,  and  a  ton  of  this  compound  wire 
might,  I  think,  safely  be  taken  to  go  twelve  miles.  It 
is  a  point,  however,  upon  which  I  forbear  to  express  any 
decided  opinion ;  it  is  one  worthy  of  the  best  considera- 
tion. (3)  Insulators. — These,  being  in  point  of  transport 
the  smallest  item,  may  be  left  to  the  consideration  of 
the  electrical  engineer.  From  the  depots,  the  transport 
could  be  effected  by  bullocks,  through  those  districts 
where  the  tsetse  fly  does  not  prevail.  Where  bullocks 
could  not  live,  camels  might  be  available,  and  failing 
this,  native  carriers  would  have  to  be  had  recourse  to. 
It  may,  however,  be  safely  asserted,  that  on  the  Austra- 
lian line  the  difficulties  of  transport  were  far  greater 
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than  we  need  ever  anticipate    on  the   African  lines. 
There^  every  article  of  material  and  food  had  to  be  trans- 
ported for  a  distance^  in  some  instances,  of  close  upon  a 
thousand  miles  ;  and  if  such  difficulties  have  been  suc« 
cessfuUy  overcome  in  Australia,  there  is  no  reason,  so 
far  as  I  can  see.  why  they  should  not  be  in  Africa.     2. 
"  The  danger  incurred  in  passing  through  a  country, 
much  of  which  is  almost  terra  incognita  "     This  is,  to 
say  the  least,  a  negative  danger,  and  it  is  one  of  those 
cases  where,  to  my  mind,  '^  the  danger  self  is  here  alone" 
for  any  party  of  Europeans.     Upon  the  whole,  however, 
the  route,  with  the  exception,  as  I  have  already  re- 
marked, of  a  portion  of  that  between   Zanzibar  and 
Oondokoro,  is  fairly  well-known.     3.  ^^  The  danger  in 
construction    that    may    be    anticipated    from    hostile 
natives."     It  may  be  more  convenient  to  look  at  this  in 
connection  with  No.  4.    ^^  The  difficulty  of  maintenance 
and  the  liability  to  interruption  by  uncivilised  tribes  of 
the  interior."     This  is  an  oft-quoted  difficulty,  and  one 
which  readily  suggests  itself  to  the  public  mind.     The 
best  way  to  meet  it  is  perhaps  to  reason  from  analogy, 
and  see  what  has  been  done,  and  what  inconvenience 
has  arisen  from  this  cause  on  some  of  those  lines  to  which 
I  have  already  referred.     On  the  North  American  con- 
tinent, the  wigwam  of  the  Indian  is  to  be  seen  as  often 
as  the  hut  of  the  backwoodsman,  along  the  track  of  the 
telegraph    wire.     On  the  lines  of  the  Indo-European 
Company  by  the  payment  of  a  small  annual  subsidy, 
provision  was  made  for  efficient  maintenance  and  the 
chiefs,  through  whose  districts  it  passed,  came  to  regard 
the  wire  as  the  most  valuable  part  of  their  property,  for 
it  alone  yielded  ready  money.     It  is  for  this,  among 
other  reasons,  that  I  would  argue  in  favour  of  Shoshong, 
and  Gubuluwayo  being  placed  in  the  route  for  the  natives 
would  come  to  regard  with  greater  respect,  a  line  which 
was  evidently  under    the  patronage  of    their  rulers. 
Coming  nearer  home,  we  may  instance  the  case  of  the 
Kafirs,  at  whose  hands  the  telegraph  has  been  treated 
with  the   utmost  respect.      During  a  most    unsettled 
period,  the  lines  upon  the  frontier  have,  under  my  own 
personal  supervision,  worked  in  a  manner  which  has  left 
nothing  to  be   desired.      If   then   the   Indian  on  the 
American  prairies  has  come  to  treat  the  telegraph,  if 
not  with  respect,  at  least  with  indifference ;  if  the  noma- 
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die  Tartar  ami  Arab  hordes  in  the  Euphrates  valley ; 
and  the  Galeka  and  Gaika  in  arms  in  Kafiraria^  have 
allowed  it  to  remain  unharmed^  we  may^  I  thinks  fairly 
argue  a  fortiori  that  with  proper  management  and  up- 
right dealing  the  native  African  of  the  interior  districts 
will  not  ruthlessly  and  wantonly  destroy  the  overland  line. 
Then,  as  to  the  maintenance  of  the  line^  I  would  pro- 
pose to  have  stations  at  a  distance  of  not  more  than  two 
nundred  miles  apart,  which  may,  I  believe,  on  the  route 
we  are  following,  be  done  without  much  difficulty.  At 
intermediate  points  line  runners  would  be  placed  to 
whom  it  could  be  arranged  simply  enough  to  convey 
morning  and  evening  information  as  to  the  condition 
of  the  section  of  line  under  their  charge.  5.  The  last 
difficulty  is,  *^  The  danger  from  monkeys,  elephants,  and 
the  other  wild  animals  that  are  to  be  met.'  So  far  as  the 
monkeys  are  concerned,  the  main  evil  caused  by  them 
is  that  they  promote  "  contacts,"  when  two  or  more  wires 
run  upon  the  same  line  of  poles.  They  may,  therefore, 
be  dismissed,  for  there  will  be  but  a  single  wire  on  this 
line,  nor  is  there  likely  to  be  more  for  generations  to 
come.  So  that  it  may  be  left  to  posterity  to  make  pro- 
^-ision  against  the  monkeys.  The  danger  from  the 
elephants  is  much  magnified.  One  may  occasionally 
knock  over  or  pull  down  a  pole,  but  I  could  hardly 
imagine  a  troop  of  elephants  with  so  much  human  malice 
in  them  as  to  proceed  to  the  deliberate  destruction  of  any 
section  of  line.  It  has  been  suggested  that'' damage 
from  this  cause  might  easily  be  avoided  by  protecting  the 
posts  with  sharp  points  or  spikes  to  the  height  of  six  or 
eight  feet."  I  scarcely  think  that  such  precautions  will 
be  found  necessary,  nor  even  if  they  were,  would  I  place 
much  value  upon  their  efficiency.  I  have  been  informed 
that  on  the  North  American  line  the  buffaloes  were  in  the 
habit  of  specially  selecting  a  pole  with  knots  or  spikes 
npon  it,  in  preference  to  one  whose  surface  was  smooth. 
The  elephant  is  equally  pachydermatous,  and  probably 
would  do  much  the  same.  These  are  the  main,  in  fact, 
all  the  objections,  which  I  have  heard  urged  against  the 
overland  telegraph  line.  If  any  comparison  were  to  be 
instituted  between  an  overland  and  a  submarine  telegraph 
to  South  Africa  it  might  I  think  be  fairly  argued  in 
favour  of  the  former. 

First  — That  it  is   cheaper.    £200  per  mile  will,  I 
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believe,  be  found  sufficient  on  an  average  to  ineet  the 
e^cpenseg  of  the  undertaking. 

Secondly. — It  is  more  reliable,  I  mean  bv  this,  that 
although  the  interruptions  on  an  overland  line  may  be 
more  frequent,  they  must  as  a  rule  be  of  very  short 
duration,  and  that  whereas  a  cable  may  remain  for  months 
silent  at  a  time  an  overland  line  properly  maintained 
ought  not  to  be  broken  down  for  more  than  twenty-four 
hours  at  a  stretch.  And  when  the  distances  cpme  to  be 
corrected  by  thousands  of  miles,  the  delays  in  hours  are 
really  of  trifling  moment  compared  with  the  risk  of  a 
community  losing  altogether  for  an  indefinite  time  the 
privilege  of  telegraphic  communication  after  it  has  been 
once  accorded  to  it. 

Thirdly, — Looking  at  the  subject  from  a  purely 
monetary  point  of  view.  An  overland  line  begets 
traffic  along  its  route  and  the  stations  that  might  be 
established  would  in  course  of  time  become  self-support- 
ing. A  cable  on  the  other  hand,  simply  develops  the 
traffic  at  and  between  those  points  where  it  touches. 

Fourthly. — With  an  open  line  of  telegraph  we  know 
what  we  have  got.  The  poles,  wires  and  insulators  are 
a  real  solid  property  which  will  last  with  certainty  for  a 
term  of  years.  With  a  cable— at  least  with  the  present 
ty|)e  of  cable — we  do  not  know  what  we  have  got  for  at 
any  moment  it  may  go  faultv  and  its  repair  after  a  time 
is  at  best  but  a  matter  of  probability.  Under  any 
circumstances  the  time  comes  sooner  or  later  when  the 
cable  can  no  longer  be  lifted  and  a  duplicate  line  must 
be  laid  to  take  its  place. 

I  have  puii)osely  avoided  any  reference  to  the 
civilizing  effect  which  an  overland  telegraph  would  have 
upon  Central  Africa :  the  impulse  which  it  would  give 
to  missionary  enterprise,  to  mercantile  adventure,  and  to 
the  spirit  of  travels,  needs  but  to  be  named.  Nor  have 
I  made  any  allusion  to  the  political  effect  which  such  an 
undertaking  would  have  when,  amidst  the  present  Euro- 
pean difficulties,  Germany,  so  the  last  mail  from 
England  told  us,  is  advocating  a  British  occupation  of 
E^pt. 

It  is  to  be  regretted  that  His  Excellency  Sir  Bartle 
Frere,  the  President  of  the  Society,  is  not  present  with 
us  this  evening.  No  one  takes  a  deeper  and  at  the 
same  time  a  more  active  interest  than  he  does  in  this 
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qnestiou  of  telegraphic  communicatioD,  nor  do  I  know  of 
one  better  qusJified  then  he  with  his  large  experience 
and  extensiTe  knowledge  to  pass  an  authoritative 
opinion  upon  the  subject  oif  a  Trans- African  Telegraph, 
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II.  Rainfall  of  South  Africa. — By  John  G.  Gamble,  M.  A.^ 
M.  Institute,  C.E. 

[JRead,  26th  June,   1878.] 

S^OTE. — The  Maps  referred  to  have  not  been  printed,  but  the 
e  at  the  end  of  this  paper  gives  the  materials  from  which  the 
maps  were  compiled.] 

In  designing  these  maps  and  in  exhibiting  them  to  the 
Philoeophical  Society  I  have  wished  to  arouse  some  inte- 
rest in  rainfall  measurement,  and  to  elicit  some  discussion 
of  tlie  causes  of  the  distribution  of  rain  in  South  Africa, 
rather  than  to  set  forth  any  new  views  of  climate  or 
meteorology. 

Scantiness  of  Materials. 

Tt  is  much  to  be  regretted  that  there  are  so  few  mate* 
rials  for  a  discussion  of  the  meteorology  of  South  Africa. 
The  only  really  satisfactory  series  of  observations  is  that 
taken  at  the  Royal  Observatory,  from  which  we  have 
now  thirty-seven  c  ontinuous  years  of  rainfall  measurement. 
At  Port  Elizabeth  a  continuous  meteorological  record 
has  been  kept  by  Mr.  Charles  Hammond,  the  lighthouse- 
keeper,  since  1866  ;  and  we  have  rainfall  records  since 
J 861  kept  at  Graaff-Eeinet  by  Mr.  Alfred  Essex;  as  well 
as  good  re^sters  from  Groote  Post  near  Malmesbury, 
from  Nel's  Poort  near  Beaufort  West,  from  Aliwal  North, 
and  from  a  few  other  places  ;  but,  as  a  rule,  the  informa- 
tion as  to  the  rainfall  of  the  vast  districts  in  the  interior 
of  South  Africa  is  sadly  deficient.  In  1862  the  first  re« 
port  of  the  meteorological  con[unission  was  published,  and 
fubsequently  results  were  printed  embracing  the  years 
1861  to  1868  ;  but  for  some  reason  or  other  the  zeal  of 
the  observers  flagged,  and  the  commission  lef)i  ofif  publish'* 
ing.  Since  1875  however,  results  have  again  been  piinted^ 
bnt  the  stations  are  few,  and  the  observations  often 
intermittent.  As  to  the  rainfall,  which  is  the  matter  in 
which  I  am  specially  interested,  I  have  endeavoured  to 
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collect  registers  for  the  period  between  1868  and  1875 
when  they  were  not  printed  by  the  commission.  Adver- 
tisements were  put  in  the  papers  about  a  year  ago  asking 
all  people  who  had  rain^auge  observations  to  send  up 
copies  of  their  registers  to  the  secretary  of  the  meteoro- 
logical connnission^  and  intimating  that  such  documents 
can  be  sent  post  free.  In  consequence  I  have  accumu- 
lated from  manuscripts^  as  well  as  from  the  available 
printed  records^  a.  Targe  quantity  of  information^  but  I 
have  to  deplore  many  notable  gaps  in  the  registers.  For 
example,  I  have  not  been  able  to  get  all  the  observations 
from  a  place  so  near  us  as  Wynberg,  though  I  have  taken 
some  trouble  in  the  matter.  At  Graham's  Town  observa- 
tions were  taken  as  early  as  1850, 1  believe  by  the  Royal 
Engineers,  but  I  have  not  been  able  to  get  all  the 
statistics.  I  believe  there  have  been  observations  taken 
in  Natal  which  I  have  not  seen :  the  authorities  there 
have  promised  to  send  me  a  set  of  the  records,  but  hitherto 
nothing  has  arrived.  I  am  indebted  to  the  last  book  of 
that  diligent  collector  of  authoritie?,  the  Rev.  J.  Croumbie 
Brown,  for  a  series  of  nine  years'  observations  taken 
near  Port  Natal.  Some  observations  appear  to  have 
been  taken  at  Harrismith  in  the  Orange  Free  State, 
but  I  have  only  got  the  total  of  one  year.  At  Motito 
in  Bechuanaland,  north  of  the  Diamond-fields,  I  have 
the  monthly  totals  for  one  year,  but  no  more.  Whether 
more  observations  have  been  taken  or  not,  I  have  not 
yet  found  out.  I  need  scarcely  point  out  how  very 
valuable  any  records  from  such  a  station  would  be. 

Explanation  oj  the  Maps. 

The  maps  exhibited  consist  of  four  large  wall-diagramd 
representing  the  coast-outline  of  South  Africa,  with  the 
number  of  inches  of  rain  at  various  places  during  each 
season  of  the  year,  marked  in  red  figures.     Each  map  re- 

5 resents  a  season,  summer  being  taken  as  December, 
anuary  and  February,  and  so  on.  The  five  smaller  dia- 
grams represent  the  Cape  neighbourhood,  and  give  the 
rainfall  for  the  same  seasons,  ond  also  for  the  whole  yean 
It  is  an  unfortunate  but  quite  unavoidable  point  with  re-*- 
gard  to  thes6  maps  that  the  red  figures  at  different  places 
db  not  represent  the  same  period  of  years.  Thus  the 
figure  representing  the  fall  at  the  Royal  Observaton^  id 
the  mean  of  thiity-six  complete  years>  that   at    lung 
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William's  Town  the  mean  of  only  nine  years  and  a  half, 
and  80  on  with  the  others. 

Difference  between  East  and  West* 

One  obvious  point,  that  strikes  anyone  who  either  ex- 
amines these  maps  or  travels  in  this  country,  is  the  mark- 
ed distinction  between  the  East  and  the  West.  Natal 
and  the  Eastern  Province  get  their  rains  chiefly  in  sum- 
mer when  the  South-East  trade  wind  blows.  The  West- 
em  portion  of  the  Western  Province  gets  its  rain  mainly 
in  the  winter  with  the  North-West  wind.  This  wind 
seems  to  be  a  similar  meteorological  phenqmenon  to  the 
South-West  wind  of  Western  Euope,  called  the  return 
trade  by  Halley  200  years  ago,  and,  perhaps  more  cor- 
rectly, called  by  Herschel  the  Anti-trade.  We  may 
note  that  the  anti-trade  of  the  Western  Province  comes 
apparently  from  a  portion  of  the  equatorial  regions  that 
is  occupied  by  sea,  while  the  North-West  winds  that 
blow  in  the  Eastern  Province,  if  they  really  keep  their 
theoretic  curvilinear  path,  and  are  not  interfered  with  by 
the  height  or  temperature  of  the  ground,  come  from  a 
portion  of  the  equator  where  there  is  land,  and  conse- 
quently small  evaporation.  The  midland  (^stricts  seem 
more  connected  with  the*  East,  getting  their  principal 
supply  in  the  summer,  but  owing  their  moisture  mainly 
to  thunder  storms,  which,  though  they  occur  at  a  time 
when  the  South-East  is  prevalent  on  the  coast,'  yet  fre- 
quently appear  to  come  from  a  North-West  direction. 
This  was  pointed  out  by  Mr.  Ella,  who,  when  in  charge 
of  the  Katberg  Koad,  reported  that  there  were  three 
belts  of  climate :  on  the  coast  side  of  the  Katberg,  the 
usual  periodic  rains  of  the  Eastern  Province  ;  on  the  top 
of  the  Katberg*  constant  rain  in  summer  from  the  South- 
East  ;  but  to  the  northward  heavy  thunder  storms  from 
the  North-West  which  swept  the  northern  face  of  the 
Wioterbergen  and  Amatolas,  and  went  on  in  a  North-» 
East  direction  towards  Natal.  When  I  was  on  the 
Orange  River,  at  Prieska  and  further  down,  the  thunder 
storms  seemed  to  come  from  the  westward ;  but  a  very 
gfand  storm  which  I  witnessed  in  the  Calvinia  Hantam 

*  Hio  top  of  the  Katberg  pass  is  about  5720  feet  above  sea  level  i 
The  village  of  Balfour  at  the  foot  of  the  Katberg  on  the  coast  side 
is  about  2160  feet  above  sea  levil. 
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came  from  the  South.  These  midland  storms  are  often 
of  very  small  extent,  heavy  rain  falling  on  one  farm 
while  it  is  dry  all  round. 

It  is  frequently  said  that  in  such  and  such  a  year  there 
was  a  drought  in  the  colojiy^  in  another  year  heavy  floods 
in  the  colony.  This  way  of  speaking  is  incorrect,  for,  in 
consequenca  of  the  very  distinct  climates  of  the  East  and 
West  respectively,  which  I  have  already  alluded  to,  it  is 
very  rare  that  a  drought  occurs  all  over  South  Africa  at 
the  same  time.  Mr.  Fox  Wilson  in  a  paper  printed  in 
the  Royal  Geographical  Society's  journal  for  1865,  says 
there  was  a  drought  in  the  colony  in  1862.  He  adds 
that  it  was  especially  severe  in  Basutoland.  On  examin- 
ing the  registers  we  find  that  there  was  a  severe  drought 
at  Graafi-Reinet,  only  seven  inches  falling  in  the  year. 
This  is  eight  below  the  average.  At  Uitenhage  it  was  not 
so  marked,  twelve  inches  falling  or  three  below  the  mean, 
while  at  Pietermaritzberg  there  was  an  average,  fall. 
But  when  we  come  to  the  Western  Province  we  find  that 
on  the  contrary  the  fall  was  superabuudant. 

The  Royal  Observatory  records  give  32  inches  or  8  above  the  mean. 
Town  House,  Cape  Town  ,|  29  .,  8  ,, 

An  observer  at  Sea  Point  gives 
An  observer  at  8imon*s  Town  gives 
An  observer  at  Somerset  West  gives 
Mr.  Blore  at  Wynbcrg  marked 


and  even  at  Worcester  there  was  21 
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while  from  Concordia,  in  Namaqualand,  the  almost  in- 
credible fall  of  fourteen  inches  was  reported.  On 
examining  the  registers  we  find  the  explanation  of  this 
difference  between  East  and  West.  The  drought  at 
Graaff-Reinet  was  owing  to  the  failure  of  the  summer 
rains,  and  especially  of  those  which  are  generally  expected 
in  Februarv,  while  the  Western  Province  downpour  was 
owing  to  the  winter  rains,  as  much  as  forty-five  inches 
of  rain  being  recorded  by  Mr*  Blore  at  Wynberg  for  the 
three  months,  June,  July,  August  of  that  year. 

The  drought  of  last  year  1877  ^*as  very  severe  in  the 
Midlands ;  only  four  inches  fell  in  the  whole  year  at 
Nel's  Poort,  the  smallest  yearly  total  ever  registered 
there*  This  drought  was  chiefly,  though  not  entirely,  a 
summer  drought ;  at  Graafi*-Reinet  there  was  again  the 
failure  of  the  February  rains,  but  the  rains  in  the  West 
tvere  excessive,overtwenty-three inches  being  registeredat 
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Bishopsconrt  in  the  month  of  May  alone.  The  May  rain 
of  last  year  is  traceable  at  Clanwilliam^  but  not  at  Fraser- 
borgy  Uamarvon,  or  Amalienstein  (nearLadysmith),  and 
is  only  slightly  noticeable  at  Mossel  Bay. 

As  an  instance  of  the  local  character  of  the  Midland 
rains,  I  find  that,  though  Graaff-Reinet  did  not  get  its 
February  rains  last  year,  yet  four  other  observers  in  that 
neighbourhood,  Mr.  Brooke  of  Goliaad's  kraal,  Mr. 
Rubidge  of  Welwood,  Mr.  Laharpe  of  the  Glen,  and  Mr. 
Watermeyer  of  Letskraal  had  an  average  supply  in 
February. 

The  entire  separation  of  the  Western  portion  of  the 
Western  Province  from  the  rest  of  South  Africa,  is  shown 
by  Mr.  Sidney  Jackson  of  Brakfontein,  who  says  that, 
when  it  rains  near  Cape  Town,  it  very  seldom  rains  in 
Victoria  West,  and  that  the  summer  rains  in  Victoria 
West  rarely  set  in  until  the  Cape  South-Easters  begin  to 
blow. 

We  notice  that  places  close  to  the  East  Coast  do  not 
exhibit  the  same  decided  monsoon  feature  as  the  interior 
and  the  West,  or  perhaps  we  should  say  that  the  monsoon 
feature  is  masked  by  other  causes.  Thus  at  Port  Natal 
March  is  the  wettest  month.  At  both  Port  Elizabeth 
and  Uitenhage,  October  and  November  are  the  wettest 
months,  while  January  is  dry  at  both.  Is  it  that  the 
clouds  flying  higher  in  summer  are  able  to  pass  over 
Port  Elizabeth  and  the  coast  ranges  without  depositing 
moisture  ? 

With  regard  to  the  boundary  line  between  the  two 
climates,  there  are  not  enough  observations  to  give  any 
satisfactory  result.  We  may,  however,  expect  that  the 
boundary  will  vary  somewhat  from  year  to  year,  and 
that  it  will  be  a  belt  rather  than  a  line,  over  which  belt 
the  peculiarities  will  gradually  diminish.  Thus  at 
Worcester  there  was  a  heavj-  fall  in  February,  1863, 
which  is  not  observable  at  the  Royal  observatory,  or  at 
the  Town  HalL  As  this  February  there  were  heavy 
rains  at  Nel's  Boort  and  at  Graaff-Reinet,  and  even  at 
Mossel  Bay,  we  may  almost  infer  that  the  summer  rains 
came  past  their  usual  boundary.  The  February  rains 
are  traceable  however  in  the  yearly  curve  for  Wynberg 
and  Worcester,  and  even  in  Namaqualand  February 
seems  more  favoured  than  January  or  March.  It  may 
be  noted  that  at  Amalienstein  the  winter  rains  are  some- 
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what  in  excess  of  the  summer,  while  the  maximum  is  in 
autumn.  I  think  that  Amalienstein  is  not  far  from  the 
average  boundary  between  the  two  climates. 

Effect  of  height  on  rainfall. 

Another  point  that  is  clear  to  all  is  that  as  you  go 
inland  you  get  driery  thus  Worcester  is  drier  than  Cape 
Town,  tlitenhage  than  Fort  Elizabeth,  Pietermaritzburg 
than  Port  Natal*  But  there  is  a  law  which  somewhat 
interferes  with  this,  and  that  is  that  as  you  go  uphill 
you  generally  get  into  a  wetter  climate.  Thus  the 
rainfall  on  the  Katberg  is  probably  as  heavy  as  that  of 
any  other  place  in  the  Cape  Colony.  Heavy  rainfall 
is  generally  found  on  that  slope  only  of  a  very  high 
mountain  chain,  which  is  exposed  to  the  rain-bearing 
wind,  but  in  the  case  of  moderately  high  hills  both  slopes 
have  a  heavy  rainfall.  This  is  seen  in  India  where  the 
South- West  monsoon  crosses  the  moderately  high  Western 
Ghauts  and  feeds  tlie  sources  of  the  Madras  rivers  ;  but  is 
said  not  to  cross  the  lofty  Himalayas.  Similarly  Table 
mountain  is  apparently  not  high  enough  to  prevent  the 
North- West  winds  from  depositmg  considerably  more 
rain  at  Bishopscourt  and  Wynberg  than  they  do  at  Sea 
Point  and  Cape  Town  :  while  at  the  much  higher  Katberg 
the  South-East  rains  penetrate  but  a  short  distance 
beyond  the  summit.  I  say  purposely  as  you  go  uphill 
the  fall  generally  increases,  and  not  as  you  go  higher^  for 
it  is  a  well-known  and  curious  fact  that,  wherever 
observations  have  been  taken,  it  has  been  found  the 
precipitation  is  greatest  near  the  surface  of  the  ground, 
and  decreases  gradually  with  the  height.  For  example 
the  annual  fall  of  rain  on  the  roof  of  the  Paris  Observa- 
tory is  two  inches  less  than  on  the  ground  beside  it. 

Among  the  curious  points  suggested  by  these  maps 
we  note  that  the  summer  fall  at  Brakfontein,  Victoria 
West,  is  five  inches,  while  that  at  Nel's  Poort,  Beaufort 
West,  is  only  three.  When  I  first  saw  this  I  thought  it 
must  be  owing  to  the  fact  that  I  have  only  records  for 
four  years  and  eight  months  at  Brakfontein,  while  I  have 
nearly  fourteen  years  for  Nel's  Poort.  And  perhaps  in 
consequence  of  a  rather  heavy  fall  at  Nel's  Toort,  in 
January,  1876,  the  figure  5  is  rather  high,  yet  on  com- 
paring the  totals  of  the  four  years  1873,  '74,  *75,  765 
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during  which  the  obsGETTations  were  simultaneous  at  the 
two  stations,  I  find  that  in  each  year  there  was  two 
inches  more  rain  at  Brakfontein  than  at  NeVs  Poort. 
The  former  is  about  1,000  feet  higher  than  the  latter  ; 
whether  this  has  anything  to  do  with  the  increased  fall  I 
cannot  at  present  say. 

DesirabiKfy  of  obsertnng  duration  of  rainfall. 

An  important  point  with  regard  to  rainfall  is  the  length 

of  time  which  each  shower  or  storm  lasts.     Observations 

made  in  France  have  shown  that  one  inch  of  drizzling 

rain  lasting  seven  hours  penetrated  four  and  a  half  inches 

into  the  soil,  while  three  inches  of  heavy  rain  falling  in 

one  hour  and  a  half  only  penetrated  two  inches ;  thus 

one-third  of  the  quantity  penetrated  more  than  twice  the 

depth,  because  it  fell  CTadually  instead  of  rapidly.    This 

18  »  kiportant  matteffor  tbe  Karroo  farmer,  who  get 

most  of  their  meagre  allowance  in  thunderstorms.    It  is 

reported  that  fomr  inches  once  fell  in  two  hours  at  Victoria 

West.     Of  course  only  a  small  portion  of  this  sinks 

into  the  ground,  the  rest  passes  away  rapidly  down  the 

river-beds  to  the  sea,    and  is  lost.     The  new  rainfall 

registers  lately  issued  have  colunms  in  which  the  observer 

can  note  down  when  the  rain  began  and  when  it  left  off. 

I  may  note  in  passing  that  the  fact  of  the  rain  faUing, 

when   it  does   fall,  in   heavy  showers  in  a  short,  time, 

though  unfavourable  to  the  actnal  land  it  falls  upon,  is 

more  favourable  for  the  filling  of  storage  reservoii's  than 

a  aoaking  rain. 

Sunspot  period. 

Had  the  records  been  ampler  it  would  have  been 
interesting  to  have  examined  whether  the  coincidence 
between  the  periodic  maxima  and  minima  of  sunspots 
and  the  maxima  and  minima  of  rainfall  which  Mr.  Stone 
has  pointed  out  for  the  Boyal  Observatory  here,  and 
fiiiieh  has  been  noticed  in  other  parts  of  the  world,  holds 
good  of  up<oountry  stations.  It  we  compare  the  rainfall 
of  the  three  minimum  sunspot  years  ^65,  '66,  *67  with 
th«t  of  the  maximum  years  '69,  '70,  '71,  we  find  that  in 
the  three  maximum  years  the  rainfall  was  considerably 
heavier  at  Cape  Town  and  Worcester,  somewhat  heavier 

c  2 
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at  Uitenhage  and  Graaff-Beinet,  but  at  NePs  Poort  it  is 
the  other  way,  the  rainfall  of  the  three  minimum  years 
being  the  greater. 

Observations  and  Observers. 

Duiing  the  last  year  a  large  number  of  new  rainguages 
have  been  distributed  over  the  colony,  and  we  may  hope 
in  a  few  years  to  add  to  our  knowledge  of  the  climate 
of  this  part  cf  the  world,  climatic  questions  not  requiring 
such  a  long  period  of  observations  as  some  others,  such 
for  example  as  the  somewhat  delicate  question  of  coinci- 
dence with  the  sunspot  period. 

I  have  to  thank  many  observers  for  their  readiness  in 
copjring  out  for  me,  or  lending  me,  their  registers.  I 
would  not  wish  to  be  ungrateful,  but  it  is  an  unfortunate 
act  that  some  observers  cannot  add  up  or  take  means 
correctly.  Hence  it  is  very  desirable  to  have  access, 
where  possible,  to  the  original  register.  Another  trouble 
is  that  some  observers  have  not  distinguished  between  a 
month  in  which  there  was  no  rain,  and  a  month  during 
which  they  were  awav  on  a  holiday,  and  took  oio  obser- 
vation. Of  course  when  an  observer  is  absent  he  should 
provide  a  deputy,  but  this  has  not  always  been  done. 

Conclusion. 

I  regret  much  the  small  amount  of  new  matter  that 
I  have  been  able  to  bring  before  the  society ;  still  if  I 
succeed  in  eliciting  an  interesting  discussion  among  the 
many  members  of  the  society  who,  from  longer  residence 
in  the  colony  or  for  other  reasons^  are  better  qualified 
than  I  am  to  deal  with  this  question,  the  labour  I  have 
taken  in  calculating  means  and  designing  these  maps 
will  not  have  been  spent  in  vain. 
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Table  from  which  wall  diagram*  were  oempiled. 
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N.B.F— The  fignrea  mean  inches  of  rainfall.  The  annual  fall  will  not 
be  foand  always  to  agree  with  the  sum  of  the  seasons,  as  in  some 
cases  I  have  got  yearly  totals  without  monthly  totals,  and  I  have 
preferred  to  make  the  yearly  mean  more  accurate  by  embracing 
these,  than  to  make  the  table  perfectly  symmetrical. 
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llL'^Siray  notes  on  the  Geology  of  the  Fort  Beaufort 
District. — By  Henry  W.  Piers. 

[Bead,  30th  January,  1878.] 

Fort  Beaufort  is  situated  on  a  long  tongue  of  land, 
formed  by  a  curvature  of  the  Kat  Biver.  It  consists  of 
liard  condensed  red  clay,  derived  from  the  decomposi- 
tion of  greenstone  trap  rock,  and  it  rests  on  blue  or  dark 
grey  sbales.  On  the  opposite  side  of  the  river,  and 
between  it  and  the  precipitous  high  land  to  the  North,  is 
a  flat  on  which  is  the  race-course.  This  flat  is  the 
**  Gok^otha  ^'  of  Bain,  the  scene  of  his  first  discoveries  of 
reptilian  fossils,  especially  those  of  the  Dieynodon,  which 
is  A  gigantic  lizard,  having  two  long  tusks  depending 
from  the  upper  jaw. 

The  high  land  or  cliff  bordering  this  flat  is  made  up  of 
shales  identical  with  those  on  the  flat,  having  a  slight 
dip  to  northward.  Upon  the  ishales,  rests  combrmably, 
a  cappinfi^  of  basaltic  rock,  which  is  a  characteristic  of  w 
the  hills  m  this  and  the  Kaffrarian  districts. 

There  are  in  the  shales  several  alternations  of  hard, 
and  of  frible  beds,  indicating  the  intermittant  action  of 
heat  from  igneous  sources;  the  surfaces  of  exposed 
hardened  beos  are  pitted,  and  even  vitrified,  by  contact 
with  incandescent  matter— and  in  one  spot  I  discovered 
bones  imbedded  in  the  hardened  rock,  the  ends  of  which, 
at  the  outer  edge  of  the  rock,  were  blackened  and  vitri- 
fied, in  fact  having  the  most  natural  appearance  of  partially 
burnt  bones.  It  is  very  remarkable  however,  that  through- 
out the  stratification  of  the  shale,  no  igneous  matter  is  to 
be  found  that  can  possibly  account  for  this  alternation 
of  soft  and  hardened  beds,  the  latter  being  about  three 
or  four  feet  thick.  At  varying  intervals  there  are  con- 
tinuous strata,  which  mark  distinct  periods,  and  action, 
besides  that  ab-eady  mentioned,  namely  bands,  or  strata, 
latgely  interspersed,  with  septarian  nodules*     In  these  I 
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failed  to  detect  any  sign  of  organism ;  they  are  inter- 
sected with  irregular  lines  of  cule  spar^  producing  curious 
spider-like  figures ;  they  can  be  converted  into  a  good 
hydrolic  lime^  but  are  not  so  applied  I  imagine5  because 
the  necessary  processes  would  be  too  costly,  or  the  cost 
of  transport  would  be  too  j^reat,  to  an  available  market. 
It  is  a  curious  question,  irom  whence  was  this  form  of 
lime  derived  ?  there  being  no  other  indication  of  calcareous 
matter  throughout  the  shales,  except  one  narrow  horizontal 
band,  two  inches  thick,  of  carbonate  of  lime,  low  down  in 
the  series,  and  there  are  no  shell  fossils.  Bones  of 
Dicynodon  are  numerous. 

Between  Fort  Beaufort  and  Dance  Hoegte  there  ex- 
tends a  caurse  sandstone,  lying  in  some  places  on,  and 
in  others,  (as  for  instance   at  Port  Beaufort)  passing 
under  the  blue  shales  for  a  short  distance.    It  is  conform- 
able with  the  stratification  of  the  shale,  and  is  called  the 
Beaufort  Grit.     Apparently  non-fossiiiferous,  although 
in  some  spots,  loose  on  the  surface,  I  have  frequently 
found  fragments  of  silicified  wood,  showing  the  internal 
and  external  structure  most  minutely  and  perfect.     This 
sandstone,  which  forms  an  escarpment  or  wall,  along  the 
face  of  which  the  Kat  River  flows,  at  the  bridge,  is,  [  con- 
clude, the  wall  of  a  dyke,  the  contents  of  which  have 
disappeared,  for  it  is  evidently  metamorphic.     It  has  be- 
come a  hard  crystalline  rock.    It  has  been  extensively 
quarried  for  building  purposes,  so  that  its  internal  struc- 
ture can  be  studied.     The  vertical  fracture  exhibits  fine 
parallel  lines,  alternately  blue  and  white.     These  are  hori- 
zontal, perfectly  right  lined  and  parallel  throughout, 
either  in  the  direction  of  the  dip  or  strike,  and  can  be 
split  into  as  perfectly  flat  slabs.     It  is  thick  bedded  and 
is   vertically  dividea  by  oblique  divisional  planes,  all 
oblique  to  the  bedding,  strike  and  dip.     That  it  is  meta- 
morphic I  believe,  because  it  is  uniformly  the  same  over 
a  distance  of  more  than  fifty  miles  in  the  direction  of 
Kafirland^is  without  the  slightest  appearance  of  foreign 
matter,  or  a  single  irregularity  of  form  or  colour,  and 
gradually  and  imperceptibly  it  passes  upwards  into  the 
flaggy    coarse,    micacean  grit.      Its    original  aqueous 
character  I  have  detected  in  a  few  isolated  spots,  where, 
in  the  face  of  the  quarries,  an  obscure  but  sufficiently 
definite    trace   of  undulating  bedding  was    discovered 
passing  from  one  bed  to  another. 
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About  a  mile  from  Fort  Beaufort  and  south-west  from 
it,  there  is  a  gully  in  the   sandstone  running  from  west 
to  east  with  a  considerable  fall,  so  that  only  during  heavy 
rain,  is  there  a  stream  of  wat^r  running  down  it^  but  at 
intervals,  there  occur  seyeral  circular  deep  pools,  sur- 
rounded by  bush  and  trees,  in  which  very  many  water 
tortoises  may  be  seen  moving  about     The  banks  of  this 
gnlly  are  perpendicular  consisting  of  the  coarse  grit. 
The  floor  is  finer  and  harder.     In  the  southern  face  of 
the  side  walls  are  a  number  of  curious  indentations  called 
Bushman  caves,  they  are  of  various  dimensions,  say  from 
one  foot  six  to  three  feet  deep,  about  four  feet  high  and 
from  eighteen  inches  to  four  or  five  feet  wide  in  the 
opening.     The  roof  even  is  internally  domenshaped  and 
the  floors  are  more  or  less  concave.     These  cavities  are 
the  result  of  natural  disintegration,  and  apparently  alto- 
gether due  to  the  action  of  the  sun's  rays,  for  it  is  only 
when  exposed  to  the  sun's  light,  that  this  rock  breaks 
down.     The  rock  forming  the  northern  face  of  the  gully 
shows  no  sign  of  disintegration.     At  first  I  fancied  the 
eaves  to  have  been  scooped  out  by  water,  until  I  observed 
that  on  the  opposite  side  the  same  rock  was  intact,  and  also 
that  the  bottoms  of  the  caves  were  about  two  feet  above 
the  floor  of  the  gully.     I  then  noticed  that  the  walls 
inside  were  shelling  on  in  the  hottest  and  driest  weather, 
whilst  at  the  same  time  that  portion  of  the  rock  above 
the  openings,  which  was  protected  from  the  sun  by  a 
thick  growm  of  bush  and  grass,  remained  hard  and  sound. 
This   upper  portion  of   the  rock  appeared  to  owe  its 
immunity  from  disintegration  to  its  moist  state,  occasioned 
by  infiltration    from  above.     The  floor  of   the  guUy 
descends  by  steps  of  successive  strata,  varying  in  width 
from  twenty  to  fifty  or  more  feet.     In,  or  on  the  surface 
of  several  of  these  steps,  there  are  curious  snake-like 
forms,  stretching  across  the  gully ;  they  are  parallel  to 
each  other,  round  in  form,  s&^htly  undulatory  longitu- 
dinally, but  not  tapering  to  eiUier  extremity.     The  sub- 
stance of  them  is  a  dark  chisty  rock,  and  though  bedded 
in  the  sandstone,  the  upper  surfaces  project  two  or  three 
inches  above,  some  of  them  are  from  two  and  a  half  to 
eight  inches  in  diameter.     I  am  at  a  loss  to  conceive 
what  these  substances  can  be,  or  how  produced.     They 
are  all  parallel  to  each  other,  lying  approximately  north 
and  south,  and  all  in  different  beds  of  stratification ;  they 
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ore  of  various  lengths^  from  twelve  to  twenty  feet  and 
upwards.  Certain  portions  whichi  disturbed,  came  off  in 
flat  transverse  disks  of  three  or  four  inches  in  thickness, 
and  quite  devoid  of  any  sign  of  organic  structure. 

The  late  Mr.  A.  G.  Bain  drew  my  attention  to  a 
solitary  boulder,  below  the  drift  crossing  the  Braake 
Biver,  on  the  road  to  Alice.  From  it  he  nad  extracted 
some  fossils  of  fish,  and  reconmiended  my  seeking  for 
more.  It  was  a  large  block  of  sandstone  in  which  was 
a  band  of  about  three  inches  in  depth,  containing  the 
fossil  fish  of  the  ganoid  and  heterocercal  character,  none 
were  three  inches  long.  The  scales  and  fins  were  per- 
fect. I  failed,  as  did  Mr.  Bain,  to  discover  from  whence 
this  block  could  have  been  detached ;  apparently  it  could 
not  have  been  from  any  great  distance  up  the  river 
valley,  as  it  was  not  waterwom,  and  the  course  of  the 
river  was  through  much  of  the  same  rock,  but  the  fossiU- 
ferous  band  could  not  be  detected  in  situ.  Between 
Fort  Fordyce,  which  is  situated  on  that  part  of  the 
Cromme  range  overlooking  the  Waterkloof,  and  Post 
Betief,  near  the  Winterberg,  bands,  or  it  ma^  be  dykes, 
of  what  is  called  ironstone  gravel,  occur,  having  an  east 
and  west  du*ection,  or  coinciding  nearly  with  the  strike 
of  the  rocks.  I  have  never  had  an  opportunity  of 
examining  them  in  section,  but  have  been  told  that  some 
can  be  seen  to  traverse  the  adjacent  Blinkwater  valley. 
One  of  these  bands,  crossed  over  by  the  road  to  Betief, 
is  from  eighty  to  a  hundred  feet  wide  apparently,  but 
may  possibly  consist  of  tbree  or  four  parallel  dykes,  as 
it  is  only  in  recurring  patches  of  the  roadway,  that  this 
ironstone  is  discernable.  The  structure  of  the  gravel  is 
botryoidal,  dark  with  polished  surface,  internally  reddish 
and  earthy,  with  minute  particles  of  metallic  lustre,  pro- 
bably it  contains  manganese  and  pyrites. 
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iy«  On  ike  peculiar  Colours  of  Animals  in  relation  to 
Babits  of  Life. — By  M.  £•  Barber,  (Communicated 
by  the  General  Secretary). 

[Bead,  2Sth  June,  1878.] 

On  reading  Mr.  A.  B.  Wallace's  interesting  paper 
published  in  MacMillan's  Magazine  "  On  the  Colours  of 
AnimiilM  and  Plants/'  several  important  facts  recurred  to 
my  mind,  which  I  have  endeavoured  to  embody  in  the 
following  pages.     The^  are  all  of   them  more  or  less 
mtimately  connected  with  the  subjects  discussed  by  Mr. 
Wallace,  and  may  perhaps  be  the  means  of  throwing 
additional  light  on  these  matters,  especially  as  there  is 
80  much  that  we  have  yet  to  learn,  for  it  is  only  of  late 
vears  that  naturalists  have  given  their  attention  to  these 
mteresting  subjects.    And  to  Mr.  Darwin  we  are  mainly 
indebted,  to  him  we  owe  our  thanks  for  putting  us  upon 
the  light  track ;  it  is  comparatively  an  easy  task  to  follbw 
in  his  footsteps,  and  to  spell  out  the  book  of  nature  with 
Mr.  Darwin's  alphabet  in  our  hands.    We  need  not  how- 
ever be  vain  or  presumptuous  in  our  wisdom  and  learning, 
as  we  ourselves  are  but  a  link  in  that  wondrous  chain 
which  connects  all  earthly  things.     There  is  not  a  bone 
or  sinew  in  our  frame  which  is  not  represented  in  that 
of  all  creatures,  even  in  the  serpent  beneath  our  feet, 
which  we  despise  and  dread.    If  we  have  in  the  struggle 
for  existence  climbed  to  the  top  of  the  tree,  and  assiuned 
dominion  over  the  humbler  inhabitants  of  the  earth  let 
us  not  exult  in  the  strength  of  our  position,  we  may  not 
always  hold  our  own,  other  creatures  have  had  their  day, 
and  have  vanished  from  the  face  of  the  earth,  and  this 
may  also  be  our  doom ;  far  be  it  from  me  therefore  to 
imagine  that  all  that  is  grand  and  beautiful  in  nature, 
together  with  the  wonderful  tints  of  birds,  and  flowers 
with  their  sweet  perfumes,  &c.,  were  solely  created  for 
the  gratification  of  human  beings  ;  or  that  it  is  possible 
for  nowexB  *'  to  waste  their  sweetness  on  tiie  desert  air." 
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In  the  beneficent  economy  of  nature  there  is  no  absolute 
waste  or  squandering  of  materials^  she  is  only  lavish 
where  it  is  strictly  necessary  ;  every  form  and  colour  has 
its  own  intrinsic  value^  or  use^  its  place  in  the  appointed 
season ;  although^  as  yet,  many  of  them  are  altogether 
beyond  our  limited  comprehension. 

Colour  throughout  nature,  as  far  as  investigation 
extends,  is  not  the  result  of  accident  at  all,  *^  accidental 
colour "  is  a  vague  and  empty  term  applied  by  some 
naturalists  to  brilliant  hues,  the  uses  of  which  to  them 
appear  obscure  or  purposeless,  colours  in  fact  which  they 
do  not  understand.  In  the  economy  of  nature  colour 
is  employed  for  innumerable  and  widely  different  pur- 
poses, none  of  which  are  accidental  (not  even  in  cases  of 
variegated  foliage),  on  the  contrary  its  uses  are  of  the 
utmost  importance  in  their  vanous  applications  and 
expressions.  No  word-painting  could  be  more  effective, 
or  could  tell  a  tale  of  greater  interest  than  do  the  differ- 
ent significations  of  colour  as  applied  in  the  various 
services  of  nature  to  animals  and  plants. 

Typical  colour  is,  however,  by  no  means  to  be 
depended  upon.  It  is  not  so  much  the  result  of  near 
relationship,  as  of  similar  habits.  The  species  of  widely 
different  genera  harmonize  in  colour  where  their  habits 
are  similar  and  vice  versa.  Mark  the  striking  difference 
that  exists  between  the  common  dove  (  Turtur  Senator' 
quatus)  clad  in  her  modest  coat,  and  the  dove  of  the 
Transkeian  country  {^Treron  Delalandii)  arrayed  in 
glorious  shades  of  light  and  dark  green,  with  red  beak 
and  legs.  In  form  both  species  are  alike  ;  remove  the 
feathers  and  you  will  not  distinguish  the  one  from  the 
other,  dissimilar  habits  have  produced  in  these  nearly 
allied  birds,  this  remarkable  difference  in  colour. 

Mn  Wallace,  I  find  does  not  agree  with  Mr.  Darwin 
in  his  theory  of  female  selection :  he  does  not  consider  it 
to  be  mainly  the  cause  in  male  birds  of  the  production  of 
brilliant  colour  and  orDamentation.  Now  although  to  a 
certain  extent  I  admit  t)iat  there  may  be  something  in 
what  Mr.  Wallace  says,  for  doubtless  strength  and  vigour 
in  birds  tend  to  the  production  of  perfect  leathers,  as  in 
quadrupeds  a  high  state  of  condition  will  produce  a 
superior  coat  of  hair ;  I  have,  nevertheless,  so  frequently 
seen  and  watched  the  display  which  male  birds  of  various 
tribes  are  in  the  habit  of  performing  during  the  early 
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spring  or  pairing  season,  when  they  collect  in  great 
numbers  in  certain  localities  and  sing  before  the  females, 
that  I  cannot  bring  myself  to  believe  there  is  nothing  in 
this  theory,  even  were  I  inclined  to  do  so. 

The  peacock  with  his  wonderful  train  is  never  wearjr 
in  the  pairing  season  of  exhibiting  and  displaying  his 
grand  colours  and  markings  before  the  females,  strutting 
backwards  and  forwards  at  the  same  time  in  the  most 
stately  manner,  and  calling  attention  to  his  movements, 
being  at  this  season  exceemngly  proud  of  his  fine  feathers, 
and  moreover,  taking  the  greatest  care  of  them  during 
rainy  weather  to  prevent  them  from  becoming  soiled.  1 
was  once  told  by  the  late  Sir  Walter  Currie  (who  was  a 
man  of  ^eat  observation)  that  his  peacocks  would  rather 
starve  l£an  quit  their  perches  when  the  earth  was  wet 
and  muddy,  and  that  he  frequently  went  round  and  fed 
tibem  from  his  hand  out  of  sneer  pity  for  their  starving 
condition.  No  sooner,  however,  was  the  pairing  season 
over,  than  no  further  care  was  taken  of  the  fine  train,  it 
was  draggled  in  the  mud  or  ruffled  against  wet  bushes, 
and  but  seldom  exhibited  or  displayed.  However  it  is 
not  improbable  that  in  the  wild  state  of  the  peacock,  this 
extraordinary  appendage  may  also  have  been  used  to 
scare  away  predaceous  creatures  from  the  vicinity  of  their 
nests  or  young.  Its  sudden  expansion,  together  with  the 
defiant  note  uttered  by  the  bii^,  and  the  wonderful  dis- 
play of  colour  and  imitation  "  eyes,"  with  their  waving 
lashes  or  apex  of  each  feather,  would  in  itself  be  sufficient 
to  startle  any  creature  unaccustomed  to  such  a  sight ;  in 
the  same  manner  as  a  lady  in  India  is  said  to  have  bafHed 
a  tiger  by  the  sudden  expansion  of  her  parasol. 

The  numerous  species  of  sunbirds  (Nectarinia)  will 
spend  hours  together  in  the  early  spring  season,  ringing, 
and  displaying  their  brilliant  plumage  before  the  females. 
I  have  frequently  watched  the  males  doing  so,  one 
morning  in  particular,  when  I  was  observing  this  habit 
in  the  common  redbreasted  sunbird  (Nectarinia  Afra\ 
a  male  was  perched  upon  a  low  flowering  shrub,  where 
he  was  singing  and*displaying  his  beauties  in  the  most 
excited  manner,  with  many  a  bow  and  gesticulation  before 
a  couple  of  admiring  females,  while  they,  ever  and  anon 
were  answering  him  in  so  many  pretty  little  chirpings, 
(the  females  do  not  sing).  At  length  one  of  them  (his 
favourite  I  presume)  uttered  a  shnll  note,  as  much  as  to 
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8&J,  *^  I  have  had  enough  of  this  sort  of  thing/'  and  away 
she  darted  through  the  air^  evidently  much  to  the  disap- 
pointment of  her  suitor,  for  his  song  was  abruptly  con- 
cluded, and  she  was  inmiediately  followed,  whilst  the 
other  female  uncared  for  was  left  behind.  All  the  display 
of  fine  feathers  and  singing  takes  place  in  the  beginning 
of  the  season,  before  the  toils  of  nest  building,  and 
rearing  of  young  commences ;  for  in  these  arduous  duties 
the  male  takes  his  full  share,  assiBting  his  mate  in  various 
ways.  When  the  young  (which  are  usually  male  and 
female)  are  fully  fledgea  apd  in  a  fit  condition  to  abandon 
the  nest,  the  male  sunbird  takes  the  young  female  under 
his  entire  care,  and  the  female  the  young  male*  In 
colour  the  young  closely  resemble  each  other,  both 
possessing  the  hues  pertaining  to  the  female  sunbird,  the 
male,  however,  being  somewhat  larger  and  longer  in  body. 
After  the  parent  birds  have  finally  separated  with  their 
young  charges,  they  become  exceedingly  jealous  of  each 
other,  and  angry  diisputes  take  place  between  them,  when 
they  may  be  seen  driving  each  other  away  from  favourite 
haunts,  and  flowers  ;  how  long  this  animosity  is  kept  up 
between  the  old  birds  I  cannot  telL  Sunbirds,  however, 
return  again  and  again  to  the  same  localities  to  build 
their  nests,  not  caring  whether  they  have  been  successful 
at  these  places  in  rearing  their  young. 

Cape  canaries  {^Criifiagra  canicollu)  have  their 
favourite  haunts,  usually  where  the  morning  sunbeanoLS 
find  their  way  to  sheltered  nooks  and  trees ;  at  such  places 
they  will  collect  in  great  numbers,  where  the  males  will 
employ  their  time  in  singing  and  displaying  their  pretty 
yellow  coats,  for  hours  together  before  the  females. 
These  ^*  love  meetings "  invariably  take  place  in  the 
pairing  season.  After  each  has  chosen  a  mate,  the  early 
morning  gatherings  cease,  the  singing  considerably 
diminishes  and  the  more  earnest  work  of  nest  building 
commences.  Like  the  canaries  the  yellow  finch 
{Hyphantornis  oUvaceus)  or  ^^reed  sparrow"  as  it  is 
commonly  called  in  this  country,  has  the  same  habit. 
These  birds  are,  however,  more  numerous  and  noisy  in 
their  gatherings  than  the  canaries.  Their  favourite 
haunts  being  reed  beds,  or  trees  overhanging  precipitous 
clifiSi  or  water  courses. 

Many  species  of  birds^  however,  choose  their  mates  once 
fbr  all,  and  they  live  together  (provided  no  iKscident  oocur 
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to  either  sex)  throughout  the  natural  term  of  their  lives^ 
m  such  cases  there  is  but  little  display  on  the  part  of  the 
males  of  fine  feathers^  or  singing  to  enchant  the  females  ; 
such  birds  pursue  the  even  tenor  of  their  way  as  do 
married  people  of  the  human  race^  displaying^  however^ 
great  affection  for  es^ch  other,  which  is  not  always  the 
case  on  the  part  of  human  beings.  The  domestic  fowl 
cares  not  a  straw  for  the  beauty  of  plumage,  the  females 
swear  allegiance  to  the  strongest  and  most  victorious 
fighting  bird  of  the  *^  clan,"  no  matter  what  his  colours 
may  be,  and  to  him  they  look  for  protection  from  the 
importunities  of  younger  males,  and  from  the  attacks  of 
dogs,  cats,  etc.,  etc. 

Indicative  or  banner  colour. — There  is  an  important 
use  to  which  brilliant  or  conspicuous  colours  are  adapted 
in  male  birds,  on  which  Mr.  Wallace,  in  his  paper  on 
**  Colour,"  does  not  in  my  opinion,  place  sufficient  impor- 
tance. I  refer  to  indicative  colours,  where  the  plumage 
of  the  male  is  more  brilliant  and  conspicuous  than  that 
of  the  females,  and  where  the  male  is  polygamous ;  in  all 
such  cases  the  male  takes  the  lead  by  proceeding  in 
whatever  direction  he  thinks  proper,  followed  by  the 
females ;  the  bright  colours  of  the  male,  like  the  banner  of 
a  Regiment,  forming  the  guiding  star  to  the  band.  With 
regard  to  these  polygamous  birds,  there  are  frequently  as 
many  as  seven  or  eight  females  to  one  male,  and  great 
confusion  would  take  place  if  the  male  did  not  take  pre- 
cedence and  upon  all  occasions  become  the  leader  of  this 
little  band  of  ^males. 

The  black  and  yellow  finch  {Ploceus  capensis)  com- 
monly called  in  this  country  the  "  Artillery  bird "  on 
account  of  its  black  and  yellow  colours,  is  one  of  these 
polygamists  ;  there  are  seldom  less  than  from  six  to  eight 
females  in  his  establishment.  The  female  is  a  dun 
coloured  little  bird  of  no  account,  as  far  as  beauty  is  con- 
cerned, whilst  the  male  on  the  contrary  is  arrayed  in 
the  deepest  velvet  black,  contrasted  with  bright  yellow. 
Of  these  gaj  colours  he  is  exceedingly  proud,  displaying 
them  in  vanous  ways  before  the  females,  by  throwmg  out 
his  wings  in  a  rapid  manner  while  fiyin^  or  while  perched 
upon  some  lofty  reed  or  water  bush,  etc.,  etc.  The 
"  Artillery  bird  "  frequents  river  sides,  or  marshy  places, 
where  reeds  or  long  grass  abound.  Their  nests  are 
neatly  constructed,  and  covered  in  with  the  stems  of  long 
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grasses,  renderins^  the  female  invisible  while  on  the  nest ; 
uiese  birds  build  in  small  colonies,  the  nests  being  near 
to  each  other,  enabling  the  male  to  superintend  them  all. 
In  autumn  the  male  changes  his  bright  coat  of  con- 
spicuous colours,  assuming  one  which  closely  resembles 
tnat  of  the  females,  at  which  time  the  family  becomes 
dispersed  in  search  of  food,  or  they  unite  with  other 
families  of  the  same  species,  and  visit  corn-fields  in  large 
flights. 

The  long  tailed  black  finch  (Chera  Progni)  has 
similar  habits  to  the  **  Artillery  bird,"  he  is  also  a  polyga- 
mist,  and  possesses  a  harem  of  inconspicuously  coloured 
females.  His  long  tail  feathers  form  the  leading  banner 
of  the  family  party.  The  tail  of  the  male  is  indeed  of 
such  inconvenient  length,  that  in  stormy  weather,  if 
alarmed  he  does  not  seek  safety  by  flight,  like  other  birds, 
but  is  compelled  to  secrete  himself  beneath  the  long 
weeds  and  grasses,  leaving  the  ladies  of  the  harem  to 
shift  for  themselves  in  the  best  way  they  can.  In  the 
winter  season,  however,  the  long  tailed  finch  is  happy 
in  being  enabled  to  cast  ofT  his  long  tailed  black  coat, 
for  a  brown  one,  like  that  worn  by  the  females,  his  only 
distinction  then  being  the  red  patches  on  the  wing 
coverts,  and  a  somewhat  greater  length  of  body.  How- 
ever when  the  breeding  season  is  past,  and  the  days  of 
his  pride  are  over,  many  families  then  unite  and  dwell 
together,  roosiiug  among  the  reeds. 

It  may  be  that  among  mammals  also  conspicuous 
colours  are  of  great  value.  For  instance,  there  is  a 
tendency  in  ail  the  creatures  that  are  allied  to  the  Equus 
or  horse  tribe,  to  be  striped.  The  zebra  and  quaggea 
of  this  country  are  both  striped,  especially  the  former  ; 
why  they  are  marked  in  this  conspicuous  manner,  is 
difficult  to  say,  but  doubtless  these  stripes  have  their 
peculiar  signification  and  value. 

The  diflerent  species  of  large  game  of  South  Africa 
are  frequently  found  feeding  together  in  numerous 
droves,  scattered  over  the  wide  plains,  and  they  drink 
habitually  at  the  same  watering  places,  moreover,  it  is 
the  custom  of  these  creatures  to  drink,  not  during  the 
day  so  much  as  in  the  night  season,  or  the  early  dawn 
of  the  morning.  Zebras  frequent  mountain  ranges  or 
hilly  localities,  consequently  they  are  rot  so  frequently 
found  upon  the  plains  in  company  with  other  kindred 
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species,  but  nevertheless  tliey  are  compelled  to  drink  at 
the  same  watering  places,  where  they  intermix  with  other, 
creatures,  and  it  is  not  improbable  that  the  conspicuous 
stripes  of  the  zebra  may  be  indicative  or  banner  colours, 
which  would  enable  tnem,  after  having  quenched  their 
thirst,  with  the  general  troop,  to  follow  each  other  and 
keep  together,  or  to  separate  from  them  even  in  the 
darkness,  or  in  the  dim  indistinct  light  of  early  dawn. 

Protecttve  colour. — There  is  nooAer  purpose  in  nature 
to  which  colour  is  so  widely  and  universally  adapted  as 
that  of  protecting  its  possessor  from  observation,  arid 
thus  rendering  it  comparatively  safe  from  dangers  of 
innumerable  kinds.  Who  has  not  looked  in  vain  for  the 
little  mottled  partridge,  so  like  in  colour  to  the  locality 
in  which  it  occurs,  when  suddenly  startled  by  the  whir- 
ring sound  of  its  wings,  as  the  bird  rises  from  almost 
beneath  their  feet !  However,  the  advantages  of  protec- 
tive colour  have  been  described  by  many  aUe  naturalists, 
and  I  shall  confine  myself  entirely  to  cases  that  have 
come  under  my  own  observation,  and  hitherto  unde- 
Bcribed.  It  is  not  only  sombre  and  inconspicuous  colours 
that  are  absolutely  necessary  for  the  protection  of  their 
owners,  but  likewise  the  most  brilliant  and  superb.  A 
casual  observer  would  scarcely  imagine  that  tne  highly 
Tarnished,  and  magnificent  coloured  plumage  of  the 
various  species  of  sunbirds  (Nectarinia)  could  be  of 
service  to  them  for  this  purpose  (as  well  as  in  that  of 
''female  selection")  yet  this  undoubtedly  is  the  case. 
The  most  unguarded  moments  of  the  lives  of  these  birds, 
are  those  that  are  spent  amongst  the  flowers,  it  is  then 
that  they  are  less  wary  than  at  any  other  time.  It  will 
be  remembered  that  sunbirds  subsist  almost  entirely 
upon  the  nectar  of  flowers.  The  different  species  of 
Aloes  which  blossom  in  succession,  form  the  principal 
sources  of  their  winter  supplies  ;  and  a  legion  of  otner 
gay  flowering  plants  in  spring  and  summer,  the  Aloe 
blossoms  especiuly,  are  all  brimantly  coloured,  and  they 
harmonize  admirably  with  the  gay  plumage  of  the  differ- 
ent species  of  sunbirds.  Even  the  keen  eye  of  a  hawk 
will  fail  to  detect  them,  so  closely  do  they  resemble  the 
flowers  they  frequent.  The  sunbirds  are  fully  aware  of 
this  fact,  for  no  sooner  have  they  relinquished  the  flowers 
than  they  become  exceedingly  wary  and  rapid  in  flight, 
arrow-like  through  the  air  and  seldom  remaining 
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in  exposed  positioiis*  The  black  sunbird  (Necfarinia 
Amethystina)ja  never  absent  from  that  magnificent  forest 
tree  tne  *^  Kafir  Boom  "  {Erythrina  Caffra) ;  all  day 
long  the  cheerful  notes  of  these  birds  may  be  heard 
amongst  its  spreading  branches  ;  yet  the  general  aspect 
of  the  tree,  wnich  consists  of  a  huge  mass  of  scarlet  and 
purplish  black  blossoms,  without  a  single  green  leaf, 
blends  and  harmonizes  with  the  colours  of  the  black 
sunbird  to  such  an  extent,  that  a  dozen  of  them  may  be 
feeding  amongst  its  blossoms  without  being  conspicuous, 
or  even  visible.  This  fine  tree,  which  blossoms  early  in 
the  spring,  forms  the  favourite  Ixaunt  of  this  species,  and 
amidst  its  branches  they  collect  in  considerable  numbers, 
holding  their  *^  love  meetings  "  and  singing  and  chirping 
for  hours  together  in  bright  sunny  mornings. 

The  colours  of  the  green  wood-pigeon  of  the  Trans- 
keian  country  (  Treron  Delalandii)  so  closely  resemble 
those  of  the  fruit  and  foliage  of  the  wild  fig  {Ficus 
species)  their  favourite  fruit  tree,  that  a  flight  of  them 
may  be  concealed  amongst  its  branches  without  being 
seen  ;  on  any  one's  approaching  the  tree,  the  birds,  being 
fully  aware  of  the  protection  which  their  colours  afibrd 
them,  remain  perfectly  motionless.  A  shot,  however, 
fired  into  the  tree  will  send  them  flying  in  all  directions. 
The  plumage  of  this  pigeon  consists  of  beautiful  shades 
of  green,  with  red  beak  and  legs ;  these  colours  blend 
admirably  with  those  of  the  wild.  fig.  The  tree  is  an 
ever-green,  and  bears  fruit  all  the  year  round,  thus  con- 
tinually affording  the  green  wood-pigeon  not  onlv  food 
but  also  protection ;  hence  it  is  the  home  of  these  birds. 

The  favourite  food  of  that  superbly  arrayed  bird,  the 
lorv  (Turacus  albo-cristatus)  are  the  berries  of  the 
wild  vine.  Like  the  plumage  of  the  lory,  the  foliage 
of  this  climber  varies  considerably  in  its  shades  of  green, 
and  the  berries  alter  in  colour  as  they  ripen  from  light 
red  to  crimson,  and  ultimately  to  almost  a  black  colour, 
while  the  twining  stems  of  the  plant  are  of  a  pale  grey 
or  white.  These  colours  being  the  same  as  those  of  the 
lory,  blend  and  harmonize  with  them  admirably,  rendering 
the  bird  protection  from  her  foes.  This  chmber,  with 
its  long  twining  branches,  covers  large  patches  of  the 
forest,  it  is  seldom  without  fruit,  and  forms  the  favourite 
haunt  of  the  lory ;  it  is  there  they  may  be  found  if  you 
seek  diligently,  but  they  are  by  no  means  conspicuous, 
bidden  amongst  its  sheltering  leaves. 


Anmali  in  relation  to  Hahit$  of  Life.  35 

In  the  ostrich  (^Struthio  Camelus)  proteotiye  colour  ig 
of  the  CTeatest  unportance  ;  the  indistmct  grey  colonrs 
of  the  female  are  wonderfully  adapted  for  purposes  of 
concealment^  which  in  so  large  a  bird  (especially  during 
the  season  of  incubation)  are  of  infinite  service  to  her. 
These  birdsj  while  upon  their  nests^  do  not  erect  their 
long  necks  at  all^  but  place  them  at  full  length  in  front 
of  them  upon  the  ground  ;  neither  are  their  large  white 
feathers  conspicuous^  for  they  rest  upon  the  earth  also^ 
and  are  partly  hidden  by  the  dark  ones ;  at  all  times  the 
grey  ioconspicuous  colour  of  the  female  ostrich  might 
easily  be  overlooked^  or  mistaken  for  some  other  object, 
such  for  instance  as  an  ant-hiU,  so  common  on  the  plains 
of  this  country.    It  will  not,  however,  be  imaginea  that 
the  nude  ostnch  in  his  splendid  white  feathers  and  jet 
black  coat,  is  equally  well  adapted  for  purposes  of  con- 
cealment, and  that  together  with  the  female  he  shares 
the  duties  of  incubation ;  such,  however  is  really  the 
case.     No  sooner  has  the  day  ended  and  the  darkness 
fairly  set  in  than  you  will  find  the  male  upon  the  nest, 
while  the  female  is  away  in  search  of  food,  from  whence 
she  will  not  return  untu  daylight  has  rendered  the  male 
a  conspicuous  object.    Her  approach  to  the  nest  will  be 
conducted  in  a  most  cunning  and  careful  manner,  for 
well  she  knows  that  the  keen  and  watchful  eye  of  the 
wild  Bushman  (her  deadliest  foe)  may  be  upon  her,  and 
that  every  precaution  is  absolutely  necessary.    In  wide 
circles  therefore  and  apparently  in  the  most  careless  and 
unconcerned  maimer,  tne  female  ostrich  will  feed  round 
her  nest,  never  once  looking  towards  it,  but  gradually 
u)proaching  nearer  and  nearer  to  it,  by  diminishing  each 
circle  as  she  walks  round,  until  at  length,  her  perambu- 
lations have  brought  her  to  within  a  yard  or  so  of  the 
nest,  when  the  two  birds  will  suddenly    and  rapidly 
cfaanffe  places,  the  male  walking  swiftl;^  away,  and  not  re- 
maining in  the  vicinity  of  the  nest  during  the  day.    The 
wondemd  rapidity  with  which  the  change  is  effected  is 
perfectly  astonishm|f,  and  it  is  impossible  to  see  the  exact 
manner  in  which  it  is  done,  so  swiftly  do  they  change 
places. 

The  young  of  the  ostrich  have  siinilar  habits  to  those 
of  the  pheasant  and  partridge ;  on  the  approach  of  an 
enemy  they  scatter  and  hide  in  the  long  grasses,  where 
they  are  left  by  the  parent  birds  until  such  time  as  the 
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danger  has  passed  over.  The  rounded  form  and  mottled 
coat  of  the  joune  ostrich,  as  it  lies  hidden  and  motion- 
less in  the  grass^  is  a  capital  imitation  of  the  small  black 
ant-heaps,  which  are  by  no  means  uncommon  in  the 
grassy  localities,  or  on  tne  plains  where  these  birds  have 
their  nests  ;  this  remark,  however,  has  reference  to  the 
very  young  birds  only,  for  they  quickly  become  swift- 
footed,  and  soon  learn  to  follow  the  parent  birds. 

Land  birds  are  for  the  most  part  coloured  to  match 
the  country  they  inhabit,  some  of  them  however  possess 
conspicuous  markings  (indicative  colours)  which  are  of 
great  service  to  them  m  their  flight,  enabling  them  if 
disturbed  (especially  during  the  night)  to  keep  together. 
If,  however,  they  are  not  in  possession  of  indicative 
colours  (such  as  wiiite  beneath  the  wings,  &c.),  they  will 
probably  utter  some  peculiar  note  or  frequent  cry  which 
will  answer  the  same  purpose,  like  that  of  the  fern  owl, 
for  instance. 

The  Stanley  crane  {Tetrapteryx  paradisea)  is 
beautifully  indistinct,  as  it  stands  with  its  long  neck 
gracefully  folded  beneath  its  wing,  roosting  upon  one 
leg  in  the  broad  shallow  waters  of  the  rivers  and  ^'  pans  '* 
of  this  country.  The  different  leaden  shades  of  colour 
pertaining  to  this  bird,  are  precisely  those  of  fresh 
water,  a  pale  slatey-blue  ;  there  could  not  be  a  closer 
resemblance.  These  shades  of  blue  are  not  so  deep  as 
those  of  the  ocean,  which  at  all  times,  on  account  of  its 
great  depth,  and  cleanness  reflects  the  sky  more 
distinctly  than  do  rivers  and  'Spans''  of  fresh  water, 
and  the  Stanley  crane  being  a  fresh  water  bird  is 
admirably  adapted  to  escape  notice  in  the  station  which, 
it  has  to  fill. 

The  brilliant  colours  of  butterflies  are  in  aU  cases  I 
believe  of  a  protective  nature,  for  like  the  Nectarinia,  or 
various  species  of  sunbirds,  their  most  unguarded  moments 
are  those  employed  amongst  the  flowers  m  search  of  food. 
Is  is  then  that  most  species  of  butterflies  may  be  taken 
bv  the  finger  and  thumb,  so  utterly  devoid  are  they  of  all 
else,  save  the  pleasures  of  imbibing  nectar  from  their 
favourite  flowers.  It  might  be  said  of  these  little  creatures, 
that  they  are  determined  epicures,  but  at  the  same  time  it 
must  be  remembered  that  butterflies  are  aware  of  the 
protective  nature  of  their  colours,  and  on  them  they  rely 
m  a  great  measure  for  safety  whilst  feeding  amongst 
the  flowers. 


Animals  in  relation  to  Habits  of  Life.  37 

Deceptive  colour. — There  is  a  peculiar  purpose  to 
which  colours  are  applied  by  certain  creatures^  which 
mi^ht  appropriately  be  termed  deceptive ;  it  is  nearly 
allied  to  mimicry  in  its  nature^  but  different  in  its  pur- 
poses, as  mimicry  in  all  cases  is  permanent,  and  like- 
wise of  a  protective  nature,  whereas  deceptive  colour 
is  ever  changeable  and  uncertain,  and  assumed  not  for 
protection  nor  yet  for  ornamentation,  but  purely  for 
purposes  of  misleading  and  deceiving. 

The  small  grey  mottled  chameleon,  apparently  so  quiet 
and  harmless  during  the  day  sitting  for  hours  together 
without  moving  upon  some  leafless,  or  scrubby  shrub, 
following  suit  to  its  colour,  is  a  very  different  creature 
in  the  gloaming  or  twilight,  when  the  moths  and  other 
night-flying  insects  are  abroad.  It  is  then  that  the 
chameleon  climbs  to  the  summit  of  a  branch,  where  he 
changes  his  sombre  coat  by  turning  white  and  by  this 
means  becoming  a  remarkably  conspicuous  object^  in  fact 
passing  himself  off  as  a  flower,  which  of  all  others,  is  the 
easiest  to  be  distinguished  in  the  dimness  of  the  evening 
twilight,  thus  becoming  a  "  delusion  and  snare  "  to  night- 
flying  insects.  Moreover  I  fully  beUeve  (although  I  am 
not  prepared  t3  state  it  as  a  fact^  that  in  this  position  the 
chameleon  opens  its  mouth,  exhibiting  its  bright  yellow 
colours  as  a  decoy  to  insects  that  are  passing  by,  for  the 
purpose  of  tempting  them  into  its  mouth,  and  thus 
securing  its  prey  by  a  cunning  stratagem.  It  is  well 
known  that  the  centres  or  tubes  of  many  white  flowers 
are  usually  of  a  yellow  hue,  or  otherwise  the  stamens  are 
of  this  colour,  consequently  the  yellow  mouth  of  the 
chameleon  would  more  than  any  other  colour  bo  calcu- 
lated to  mislead  and  deceive  the  insect  tribes.  It  is  well 
known  that  the  chameleon  is  a  dull  and  sluggish  reptile, 
creeping  along  at  a  snail's  pace,  and  unable  to  travel 
with  any  degree  of  rapidity  from  one  locality  to  another 
in  search  of  flowering  plants,  where  naturally  insects 
would  abound  ;  neither  do  I  imagine,  from  what  I  have 
observed  of  the  creature's  common  habits,  that  it  ever 
does  so ;  on  the  contrary,  it  may  usually  be  found  near 
the  same  spot,  not  frequenting  the  places  where  flowers 
most  abound,  but  (as  I  have  already  stated)  perched 
upon  some  tall  shrub  or  tree  foUowing  suit  to  its  sur- 
roundings, with  here  and  there  a  few  patches  of  mottled 
green  upon  its  otherwise  grey,  and  inconspicuous  body. 
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and  in  such  stations  the  chameleon  may  be  seen  for 
months  together.     Now  if  my  conjecture  be  correct  this 
would  exactly  suit  its  natural  habits,  there  would  be  no 
necessitpr  for  its  going  in  search  of  iSowers,  for  the  pur- 
pose of  capturing  insects  ;  the  creature  in  its  white  dis- 
guise would  be  in  itself  a  sufficient  attraction  to  all 
night-flying  moths  or  beetles.     The  strongest  argument 
in  my  favour  however,  is  that  it  is  entirely  contrary  to 
the  usual  economy  of  nature,  that  the   bright  yellow 
mouth  and  throat  of  the  chameleon,  which  must  have 
been  acquired  through  long  ages  of  natural  selection,  is 
merely  a  purpose  less  object,  a  "  lusus  natura  ."    It  must 
not  however  be  imagined  that  I  am  endeavouring  to 
make  out  a  wondrous  tale ;  I  have  already  stated  that  £ 
am  unable  to  prove  that  the  chameleon  actually  does 
practice  the  habit.     I  am  merely  in  search  of  the  truth ; 
these  remarks  may  lead  others  who  have  time  and  oppor- 
tunity to  investigate  the  matter  thoroughly.     There  is 
one  thing  that  I  am  bound  to  state  which  is  somewhat 
against  my  argiunents,  and  this  is,  that  the  eye  of  the 
chameleon  is  not  adapted  for  night-work.     It  is  an  exceed- 
ingly small  squinting  eye,  there  is  no  end  of  ^  specula* 
tion  "  in  the  bright  twinkle  of  this  little  rolling  telescope^ 
as  it  is  directed  by  its  owner  to  various  quarters,  but  it 
is  not  a  night-seeing  eye.  This  however,  would  not  pre- 
^'vent  the  creature  from  receiving    insects  that   came 
unbidden  to  its  trap."     That  the  chameleon  is  in  the 
habit  of  capturing  flies  and  other  insects  during  the  day 
(especially  in  confinement)  I  am  fully  aware,  but  this  is 
not  I  imagine  the  manner  in  which  they  obtain  thek 
principal  supplies  of  food,  otherwise  they  would  be  in  the 
habit  of  frequenting  flowering  plants,  wnere  insects  would 
at  all  times  be  more  numerous.     I  must  not  omit  men- 
tioning another  peculiar  habit  pertaining  to  the  chameleon, 
which  is  not  perhaps    generally  known.      When  the 
creature  is  seized  by  an  enemy,  it  ulters  a  low  hissing 
sound  like  that  of  an  adder.     This  peculiar  snake-like 
sound  is  somewhat   startling  and  in  itself  sufficiently 
alarming  to  induce  its  enemies  to  drop  it  at  once.    A 
chameleon  will,  however,  if  alarmed  detach  itself  from  a 
branch  and  dropping  to  the  earth  will  thus  baffle  its  foe, 
bot  fearing  the  consequence  of  its  fall,  for  in  its  passage 
downwards,  it  has  the  power  of  suddenly  inflating  its 
body,  more  or  less,  according  to  the  height  from  mdch 
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it  has  precipitated  itself.  By  this  ingemous  contriyanoe, 
the  body  of  the  chameleon  is  rendered  light  and  boyant 
and  the  force  of  its  fall  is  broken^  and  like  an  india* 
rubber  ball  coming  in  contact  i/vith  any  hard  snbstanoef 
it  would  rebound  and  the  creature  would  receive  no 
injury. 

The  ^een  chameleon  of  Oriqualand  West  has  its 
habitat  in  the  large  ''  thorn  trees/'  (Acacia  giraff<B  and 
heteraeanthd)  which  abound  in  that  country.  As  far 
as  my  observation  goes,  with  the  exception  of  a  few  small 
rotate  markings  of  pale  grey^  I  have  never  found  this 
species  to  be  of  any  ouier  colour  but  green.  This 
chameleon  being  an  inhabitant  of  the  ever-green  acacia 
treC)  other  colours  would  be  of  no  advantage  to  it,  it  has 
however  the  power  of  assuming  innumerable  shades  of 
green,  changing  from  the  deepest  hues,  to  the  palest 
shades,  but  at  the  same  time  never  departing  from  this 
colour.  Like  its  congener,  the  mottled  grey  chameleon 
of  the  coast  (above  mentioned)  it  has  a  similar  coloured 
yellow  mouth  and  throat,  but  in  addition  to  these,  tihie 
exterior  of  its  throat  or  neck  is  also  coloured  in  striated 
lines  of  orange  and  yellow,  with  a  slight  admixture  of 
green,  adding  to  it  another  charm  and  rendering  the 
neck  of  this  species  not  unlike  the  tube  of  a  flower  in  its 
colour.  It  will  be  remembered  that  the  blossoms  of  the 
above-mentioned  acacia  tree  are  yellow,  they  are  of 
precisely  the  same  shades  as  the  month  of  the  chameleon. 
These  acacia  trees  blossom  once  a  year  only,  and  continue 
m  flower  but  for  a  brief  space,  they  are  very  sweetly 
scented,  and  on  this  account  clouds  of  insects  of  various 
kinds  frequent  them  during  the  season  of  their  blossom, 
this  period  however,  as  I  have  before  stated,  is  so  brief 
m  its  continuation  that  to  mimic  the  colour  of  th9 
acacia  blossom  would  be  of  infinite  service  to  the 
chameleon,  as  it  would  in  all  probability  be  the  means 
of  attracting  the  difierent  species  of  insects  which  frequent 
these  trees,  and  of  leading  them  to  the  yellow  mouth  of 
their  eiiemy,  or  in  other  words,  to  the  open  sepulchre 
prepared  for  their  reception.  The  green  chameleon  is 
much  larger  than  the  grey  mottled  species  of  the  coasts 
but  on  account  of  its  colours  resembling  at  all  times 
those  of  the  acacia  trees,  and  changing  like  the  trees  at 
different  seasons  of  the  year  to  different  shades  of  green, 
the  creature  is  but  rarely  seen^  and  is  comparatively  safe 
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from  the  ravages  of  its  enemies^  which  consist  of  hawks, 
owls,  snakes  Ac. 

There  is  another  South  African  creature  with  habits 
very  similar  to  those  of  the  chameleon, ;  I  refer  to  a 
species  of  tree  frog,  or  more  properly  speaking  *^  a  flower 
frog  "  (Hyperolitis).  This  small  froe  is  invanably  found 
to  be  01  precisely  the  same  shades  of  colour  asthe  flowers 
it  inhabits,  and  it  possesses  the  gift  of  acquiring  different 
hues,  even  more  rapidly  than  the  chamelion.  1  have 
changed  this  frog  from  flower  to  flower  and  foimd  it 
follow  suit  to  them  all.  Its  favourite  haunt  is  always 
beneath  the  sheltering  petals  of  some  large  blossom, 
when  it  lies  in  wait  for  its  prey.  The  mouth  of  this 
species  is  beautifully  variegated  in  soft  shades  of  rose 
colour,  and  I  am  inclined  to  believe  that  like  the 
chameleon,  this  frog  makes  use  of  its  pretty  mouth  as  a 
decoy  for  insects.  It  would  not  be  difficult  while  hiding 
in  a  flower  lor  this  little  creature,  on  the  approach  of 
an  insect  to  open  its  rosy  mouth,  thereby  renaering  the 
blossom  more  attractive  to  the  unsuspecting  motn  or 
butterfly. 

The  "  Flower  Spider  "  also  assumes  deceptive  colours, 
"as  it  hides  beneath  the  petals  of  a  flower,  ready  to  spring 
forth  upon  its  prey.  This  spider  will  alwajrs  be  found  to 
be  of  the  same  colour  as  the  flowers  in  which  it  occurs, 
and  in  all  probability  possesses  the  power  of  changing  its 
hues,  like  the  above-mentioned    creatures.     A  lizard 

Szonurus  species)  not  uncommon  on  the  plains  of  Griqua- 
and  West  has  also  the  power  of  altering  its  colours  to 
suit  the  locality  in  which  it  is  found.  This  lizard 
which  subsists  chiefly  upon  butterflies  and  locusts,  lies  in 
wait  for  its  prey,  amongst  the  low-flowering  shrubs  that 
are  scattered  upon  the  plains  of  Griqualand.  Its  prevail- 
ing colour  is  a  pale  reddish-brown  or  grey,  according  to 
the  colour  of  the  soil  in  the  localitv  in  wmch  it  occurs  ; 
it  has  however  large  irregular  spots  or  markings,  which 
cover  a  great  portion  of  its  body,  gradually  diminishing 
as  they  approach  the  extremity  of  the  tail,  and  these 
patches  vary  in  colour  according  to  the  nature  of  the 
flowers  and  foliage  in  which  the  lizard  is  found.  At 
times  they  will  be  of  a  brilliant  red  or  magenta  colour, 
when  the  creature  will  be  extremely  handsome,  or  of  a 
flne  yellow  or  green  beautifully  blending  with  lighter  or 
darker  shades  of  whatever  the  predominant  colour  may 
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be  of  the  plants  they  are  hiding  amongst^  or  lying  in  wait 
for  their  prey.  On  my  first  acquaintance  with  this 
lizard  I  was  ignorant  of  the  power  it  possessed  of 
chan^n^  its  colour  like  the  chameleon^  believing  that 
each  individual  (like  many  of  our  South- African  grass- 
hoppers^ was  coloured  to  suit  the  locaUty  it  inhabited. 
Being  cnarmed  one  day^  however,  with  the  fine  magenta 
colours  of  one  of  these  lizards,  I  captured  it  for  the 
purpose  of  taking  its  portrait,  and  not  wishing  to  injure 
the  little  fellow  I  tied  it  to  a  flower  vase  and  left  it  on  a 
table  which  was  covered  with  a  brown  cloth.  Great  was 
my  surprise  on  returning  after  a  short  absence,  to  find 
all  its  beauties  flown,  all  its  brilliant  colours  departed, 
and  a  dincnr  brown  usurping  their  place  ;  in  fact  the  colour 
of  the  old  brown  table  cloth,  which  the  creature  had 
imitated. 

The  various  species  of  Mesembryanthemum  which  are 
dispersed  over  the  plains  of  Griqualand  West,  form  the 
favourite  hunting  ground  of  these  lizards,  and  the 
wonderful  manner  in  which  the  colours  of  the  Uzards 
blend  and  harmonize  with  the  blossoms  and  foliage  of 
the  different  species  of  these  plants,  is  both  striking  and 
remarkable.  They  hunt  in  paurs,  and  are  fond  of  flower* 
ing  plants  on  account  of  the  butterflies  which  frequent 
them.  The  "  painted  lady  "  (Pytameis  Cardui)  is  one 
of  their  choice  morsels.  The  lizards  are  well  aware  of 
the  peculiar  habit  of  this  butterfly,  which,  if  disturbed, 
will,  after  flying  away,  return  again  and  a^ain  to  the 
same  spot,  and  they  will  patiently  lie  in  wait  amongst 
the  shrul^  and  grasses,  abiding  their  time,  until  the 
return  of  the  butterfly.  In  hunting  they  assist  each 
other. 

The  gaily  painted  "  China  spider  '*  (?)  as  it  is  com- 
monly called  in  South  Africa,  is  another  example  of 
deceptive  colour.  This  spider  has  not,  however,  the 
power  of  changing  its  hues,  a^s  in  the  above-mentioned 
cases,  and  its  colours  differ  from  mimicry  in  liot  imitate 
ing  any  one  particular  object,  also  in  not  being  assumed 
for  purposes  of  self-preservation.  This  Creattir^  is  alto* 
gether  a  fi-aud,  and  its  gay  colours  are  put  on  purely 
with  the  intention  of  deceiving  and  misleading  unwary 
insects. 

By  the  edge  of  a  forest,  or  among  low  flowering 
shrubs  in  sheltered  nooks  and  comers,  the  China  spider 
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takes  up  its  abode^  carefully  building  its  nest^  and 
spreading  its  golden  meshes  over  a  considerable  portion 
of  the  low  shrubs  which  it  inhabits.  The  webs  of  this 
"Gay  deceiver"  are  sufficiently  strong  to  detain  the 
largest  butterfly.  In  the  centre  of  this  net  the  spider 
takes  up  its  position  ;  unlike  most  species  of  its  tribe^ 
there  is  on  its  part  no  hiding  or  mimicking  obscure  knots 
of  wood  thorns^  &c.,  for  the  sake  of  protection  ;  on  the 
contrary  the  China  spider  is  conspicuous  in  being  gaily 
painted  in  a  bright  yellow  ground  colour,  ornamented 
by  undulating  lines  and  shades,  as  well  as  other  makings 
of  various  brilliant  hues.  The  long  spreading  limbs  of 
this  spider  are  also  ornamentally  marked,  and  coloured, 
they  are  not  unlike  the  narrow  petals  or  stamens  of 
certain  flowers,  and  thus  arrayed,  it  is  evidently  the 
intention  of  this  creature  to  be  mistaken  for  a  flower  in 
full  blossom,  thus  forming  a  trap  for  butterflies,  and 
other  nectar-loving  insects,  a  clear  case  of — 

"  Will  you  walk  into  my  parlour  ? 
"  Said  the  spider  to  the  fly." 

On  the  approach  of  an  insect  the  China  spider  will 
cunningly  jerk  its  net,  causing  it  to  vibrate  rapidly  up 
and  down,  rendering  its  form  indistinct,  and  imitating  a 
flower  quivering  in  the  breeze  or  quietly  shaking  in  the 
wind,  and  in  this  manner  completing  the  delusion  and 
snare,  which  is  prepared  for  unsuspecting  insects.  The 
bright  golden  appearance  of  this  spider  web  may  be 
discerned  from  a  considerable  distance,  but  woe  betide 
the  misguided  cre&tures  led  thither  by  the  glare  and  the 
stratagemib  of  the  China  spider. 

Mimicry, — I  am  of  opinion  that  the  ocelli  or  eye-like 
markings  on  the  wings  of  certain  butterflies  and  moths, 
are  also  somewhat  deceptive  in  their  nature,  although 
properly  speaking  they  come  under  the  head  of  mimicry 
as  iney  are  assumed  for  the  purpose  df  self-preservation, 
and  are  in  reality  intended  to  represent  bona  fide  '^eyes  " 
of  various  kinds  imitated  for  the  express  purpose  of 
scaring  away  predaceous  creatures.  The  influence  which 
an  eye  possesses,  when  steadily  fixed  upon  any  creature 
is  well  known  ;  even  the  lion  may  be  defied  by  the  stem 
gaze  of  a  brave  hunter.  Which  of  us  for  instance  will 
not  quail  before  the  nest  of  a  wasp  ?  when  these  small 
creatures  turn  and  face  us  with  tneir  slender  antenn» 
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waving  in  defiance^  and  their  small  fierce  wicked  e^^es 
fixed  upon  ns  as  much  as  to  say  '^  come  nearer  if  you 
dare"  and  we  retire  quietly  deeming  discretion  to  be  the 
best  part  of  valour.  Even  on  a  crab  the  eye  has  great 
power,  as  you  will  see  by  the  following  anecdote.  A 
mend  of  mine,  Mr.  A.  Murray,  while  fishing  one  day  in 
a  small  stream  perceived  a  large  crab  on  the  opposite 
bank ;  it  was  steadily  gazing  across  the  stream  on  some 
small  fish  the  angler  had  taken.  After  a  short  interval 
the  crab  disappeared,  and  crossing  tbe  river,  was  seen  to 
be  making  its  way  stealthily  towards  the  fish,  the  moment 
however  that  the  crab  perceived  Mr.  Murray's  eyes  fixed 
upon  it,  a  retreat  was  at  once  commenced  towards  the 
river,  but  when  his  eye  was  withdrawn,  the  creature 
again  came  forward  and  this  occurred  several  times; 
until  at  length  deeming  that  the  crab  had  earned  a  fish 
by  its  cunning  and  perseverance,  Mr.  Murray  allowed  it 
to  steal  one,  which  it  did  in  all  haste,  hurrying  off  to  the 
river  with  its  prize ;  it  was  a  clever  case  of  thef);  on  the 
part  of  the  crab,  at  the  same  time  illustrating  the  great 
power  which  an  eye  possesses,  even  over  a  crustaceous 
creature. 

Now  after  this  long  digression,  I  must  return  to  my 
sabject,  my  only  apology  being  that  I  have  not  wandered 
beyond  the  Umits  of  natural  history. 

In  the  Satyrid(B,  a  family  of  dun  or  combre  coloured 
butterflies,  usually  found  to  inhabit  low  woodland,  or 
grassy  localities,  the  ocelli  or  ring-like  markings,  are 
extremely  common,  many  of  them  are  capital  represen- 
tations of  eyes,  even  the  pupil  with  the  light  thrown 
upon  it,  being  well  defined  by  a  minute  white  spot  or 
transparent  tissue.  Many  of  these  eyes  are  very  keen 
and  wasp^like  in  their  expressions,  others  are  indistinct 
like  the  eyes  of  hawk-flies  or  spiders.  I  have,  howeverj 
never  studied  them  with  a  view  to  discovering  what  eyes 
they  chiefly  resemble.  The  different  species  of  Satyrido^ 
are  not  rapid  in  flight,  but  weak  and  uncertain,  seldom 
flying  to  any  great  height  or  distance,  but  dancing  about 
low  shrubs,  settling  upon  the  earth,  and  roosting  among 
old  leaves,  or  hau-dried  stems  and  foliage,  wnich  re- 
semble their  own  sombre  colours,  where  consequently  they 
would  become  very  inconspicuous  excepting  always  the 
peculiar  ocelli  upon  their  wings,  which  at  all  times,  if 
exposed^  have  a  remarkable  appearance,  and  I  am  inclined 
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to  think  that  any  creature  carelessly  approaching  them 
without  the  knowledge  of  their  pertaining  to  the  wings 
of  a  butterfly,  and  mistaking  them  for  the  eyes  of  an 
enemy  lying  in  wait  for  its  prey,  would  probably  take 
its  departure  at  once,  being  scared  away  from  the  locality 
altogether. 

Moths  with  ocelli  upon  their  wings  are  by  no  means 
uncommon.  It  is  well  known  that  the  orcunary  habit 
of  a  moth  during  the  day  is  to  retire  or  hide  itself  in 
dark  shady  places,  where  often  it  is  scarcely  possible  to 
trace  the  general  outline  of  it«  form,  so  closely  will  it 
resemble  the  fallen  or  dried  leaves  and  branches  by 
which  it  is  usually  surrounded.  The  large  staring  eye-> 
like  rings  or  ocelli,  however  on  the  hind  wings  of 
many  species  of  large  moths,  if  not  concealed  by  the  fore 
wing,  are  at  all  times  remarkably  conspicuous  objects,  as 
they  are  considerably  larger  than  the  ocelli  on  the  wings 
of  butterflies,  and  consequently  more  calculated  to  alarm 
predatory  creatures  prowling  about  in  search  of  food^ 
such  as  birds,  toads,  spiders,  &c.,  especially  if  the  moth 
by  a  sudden  movement  of  the  fore  yring  left  the  ocelli 
exposed,  and  apparently  fixed  upon  them,  from  the  in- 
distinct mass  ofshadowy  foliage  in  which  it  had  concealed 
itself.  A  fit  abode,  not  only  for  moths,  but  predatory 
creatures  as  well  ;  for  it  will  be  remembered  that  such 
creatures  do  not  only  prey  upon  the  insect  tribes,  but 
likewise  upon  each  otner.  The  small  bird  or  spider 
might  imagine  the  ocelli  on  the  wings  of  a  motk  or 
butterfly,  to  be  the  yellow-ringed  eyes  of  a  toad,  which 
in  fact  some  of  them  greatly  resemble,  especially  the 
eyes  of  tlie  large  mottled  green  forest  toad,  which  is 
commonly  found  along  the  coast ;  the  toad  would  be  the 
enemy  of  the  small  oird  or  spider  ;  and  on  the  other 
hand,  the  toad  mi^ht  itself  imagine  the  ocelli  to  be  the 
eyes  of  a  snake,  its  deadliest  foe ;  in  this  manner  the 
moth  or  butterfly  would  find  immunity  and  the  ocelli  be 
of  the  greatest  service  to  it. 

A  large  brown  moth  ( Cyligramma  Latona)  which  is 
ividely  dispersed  in  South  Africa,  has  on  the  centre  of 
its  fore  n^ings,  verv  handsome  ocelli  or  eye-like  markings ; 
there  is  even  much  expression  in  these  peculiar  eyes,  and 
the  light  upon  them,  is  well  defined  by  a  wedge-shaped 
stripe  passing  just  above  the  pupil.  If  this  moth  is 
placed  with  its  head  downwards,  and  examined  critically, 
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^th  a  view  to  discovenDg  what  it  resembles^  it  will 
readily  be  admitted  to  be  exceedingly  owl-like  in  its  ap- 
pearance, especially  in  the  expression  of  its  eyes ;  the 
small  projecting  head  of  the  moth  would  resemble  the 
beak  of  the  bird,  and  the  cream-coloured  wavy  stripe 
which  passes  round  the  ocelli^  would  form  the  division 
between  the  short  feathers  which  cover  the  face  of  an 
owl,  and  the  longer  ones  which  stand  erect,  forming  the 
frill,  beyond  the  cream  coloured  stripe  above  mentioned. 
The  markings  on  the  wings  of  the  moth  are  exceedingly 
feather-like  and  curious,  and  the  upright  bars  across  the 
apex  of  the  wing  are  somewhat  ear-like  in  form,  more- 
over this  moth  has  a  peculiar  habit  of  causing  its  wings 
to  tremble,  or  vibrate,  which  at  once  ^ves  an  exceedingly 
weird  and  fierce  expression  to  this  fanciful  resemblance 
of  the  face  of  an  owl  or  bat,  which  the  general  form  of 
this  handsome  moth  presents. 

I  might  prolong  this  paper  to  a  greater  length,  but 
perhaps  for  the  time  being,  it  is  sufficient  for  the  purposes 
tor  which  it  was  written;  first,  that  of  proving  from 
ocular  demonstration  to  a  certain  extent  the  truth  of 
Mr.  Darwin's  Theory  of  '* Female  Selection,"  and 
secondly  that  of  further  illustrating  the  peculiarities  to 
"^hich  colour  in  its  manifold  services  is  applied  in  nature, 
and  the  all-important  influence  which  it  has  on  the  lives 
and  habits  of  various  creatures. 
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V.  The  Limestones  of  the  Colony.— Bj  W.  Prosser,  F.Gr.S. 

[Bead,  80tb  January,  1878.] 

Lime  occupies  a  prominent  position  among  the 
economic  products  of  every  civilized  land  or  district^ 
and  althongli  cla^  or  puddled  earth  partly  supplies  the 
place  of  mortar  m  the  erection  of  many  buildings  in 
Africa. 

Still  in  most  countries  lime  as  the  cementing  agent  in 
mortar,  is  the  essential  element  in  (mixing  up)  the 
manuiacture  of  cement.  The  Colony  is  not  devoid  of  this 
useful  substance,  lime.  Limestone  occurs  here  in  two 
forms,  what  may  be  called  ancient  and  modem,  stratified 
and  unstratifiea,  in  its  original  position  in  situ,  or  as  a 
secondary  or  recent  production. 

Notes  on  the  Limestones   of  some  parts   of  the    Cape 

Colony. 

Mr.  Andrew  Geddes  Bain  referring  to  the  limestones 
of  the  Cape  Colony  remarks  as  follows :  ^^Yery  exten- 
sive deposits  of  calcareous  tufa  are  foimd  sJong  the 
Coast ;  these  are  principally  formed  of  the  detritus  of  the 
tertiary  formation  which  I  have  no  doubt  at  a  former 
period  fringed  the  Coast.  In  some  places  it  attains  a 
thickness  of  one  hundred  feet  and  contains  embedded 
shells  of  the  common-  land  snails  in  great  abundance, 
as  well  as  vegetable  remams.  At  Point  Aguilhas  the 
new  lighthouse  (1851)  has  been  built  of  this  rock,  and 
it  is  generally  used  for  lime  burning.  Thin  beds  of 
calcareous  tufa  are  always  found  overlying  the  reptilian 
Btrata  in  all  parts  of  the  interior,  and  are  invariably 
used  by  the  inhabitants  for  lime,  there  being  no  regular 
stratified  limestone  in  South  Africa." — Bain^s  Geoh  p.p. 
190  to  191. 

It  is  to  be  regretted  that  Mr.  Bain  did  not  particu- 
larize a  little  as  to  the  localities  where  this  tertiary 
detritus  could  be  seen.  Judging  by  the  kinds  of  organic 
remains  which  he  states  it  contains,  shells  from  our 
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{)re8ent  seas^  that  by  the  time  tertiary  he  meant  recent 
brmations  or  possibly  post  tertiary  forms.  These 
remarks  prove  what  a  keen  observer  Mr.  Bain  was* 
But  although  there  may  not  have  been  beds  of  regular 
stratified  limestone  exposed  in  the  Cape  Colony  in  Mr. 
Bain's  time^  yet  there  are  some  deposits  of  this  kind  which 
are  now  worthy  of  notice  if  only  trom  a  commercial  point 
of  view.  In  the  following  paper  the  writer  will  only  treat 
of  what  he  has  himself  examined^  in  that  tract  of 
countrv  reaching  from  Cape  Town  along  the  Beaufort 
West  Kail  way  to  the  New  Kush  in  the  Gouph^  a  distance 
of  about  300  miles. 

The  Coast  limestone  to  which  Mr.  Bain  has  referred 
may  be  examined  in  the  chalky-looking  hill  known  as 
Gallows  Hill^  which  is  situated  just  in  front  of  the 
Military  Powder  Magazine  off  the  Somerset  Road,  Cape 
Town.  1  he  limestone  composing  this  low  hill  appears^ 
at  first  sieht  to  be  nodular  and  superficial,  but  on  closer 
examination  is  found  to  be  semi-massive  and  at  least  ten 
or  twenty  yards  in  thickness. 

It  bums  into  fair  limestone.  Judging  by  its  appear- 
ance its  formation  is  of  a  very  recent  date.  The  only 
feature  about  it  which  requires  special  notice  is  its  pipe  or 
tubular  character.  A  careful  inspection  of  its  section 
shows  that  it  has  been  built  up  in  layers,  or  platforms^ 
which  are  connected  together  bv  means  of  columnar 

{)ieces  of  the  same  tufaceous  material,  as  if  the  stalagmitic 
ayer  had  been  suddenly  covered  by  sand,  transported 
possibly  by  the  wind.  Water  impregnated  with  lime 
rising  through  the  sand  would  form  a  tube,  and  along  the 
inner  surface  of  this  tube,  commencing  at  the  bottom, 
stalagmitic  matter  would  be  deposited.  After  the  sand 
had  become  indurated  by  the  admixture  of  calcareous 
substance  a  terrace  having  been  formed,  the  surface  of 
the  terrace  would  be  covered  with  another  stalagmitic 
layer  and  so  on  until  a  hillock  of  some  20  or  30  feet  has 
been  formed  of  alternate  layers  of  lime  and  sand. 

As  the  hardened  sand  contains  abundant  remains  of 
modern  shells  either  whole  or  in  a  commented  state,  there 
can  be  no  doubt  but  that  Gallows  Hill  is  of  very  late 
formation. 

It  is  certainly  not  tertiary.  A  very  excellent  deposite 
of  limestone  occurs  near  the  village  of  Worcester.  So 
pure  is  this  that  it  may  be  called  marble.    While  referring 
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to  tnarble  it  would  be  interesting  to  learn  whence  came  the 
marble  slabs  which  one  sees  so  often  in  old  houses  in 
Cape  Town.  It  is  very  unlikely  to  have  come  from  the 
Worcester  quarry^  if  for  no  other  reason^  than^  that  its 
stone  is  not  as  a  rule  fissile,  it  will  not  cleave  as  it  is  not 
bedded.  The  Worcester  marble  is  almost  one  solid 
homogeneous  mass  as  you  will  perceive  from  the  sample 
before  you. 

It  is  found  in  the  metamorphic  rocks  at  a  distance  of 
about  a  mile  to  the  north  of  the  Worcester  Bailway 
station.  It  is  unfossUiferous,  and  was,  in  all  probability, 
formed  by  the  deposition  of  calcareous  matter  by  the 
agency  of  water  in  a  fissure  in  the  rock,  or  might  have 
been  at  one  time  a  superficial  deposite  which  became 
coTered  over  with  other  rock  layers,  and  in  common  with 
them  was  metamorphosed  into  its  present  highly  crystal- 
lized state.  The  deposite,  which  is  of  very  lunited  extent, 
dips  with  the  bedding  of  the  surrounding  rock  towards 
the  ^outh  at  an  angle  of  above  30^ — This  high  inclination 
constantly  increases  the  depth  from  the  surface,  and  thus 
renders  its  working  more  and  more  expensive.  When  the 
writer  examined  the  locality  in  1876  the  greatest  thickness 
of  the  limestone  was  three  yards,thinningto  nothing  at  both 
ends,  in  a  length  of  about  twenty  yards,  and  with  a  "  top  " 
of  superincumbent  strata  of  about  twelve  yards.  The 
most  economical  way  of  working  it  would  be  by  tunnelling. 

In  the  construction  of  the  Beaufort  West  Extension 
Sailway  some  beds  of  stratified  limestone  have  been  ex- 
posed. The  thickest  and  most  calcareous  of  these  occurs 
near  the  mouth  of  the  long  tunnel  near  the  summit  of  the 
Hex  River  Mountains.  The  bed  in  question  is  four  feet 
deep,  and  is  a  component  part  of  the  Devonian  Strata 
comprising  the  Hex  River  Mountain  series.  It  has  an 
additional  charm  in  being  highly  fossiliferous  ;  in  fact  it 
often  contains  a  larger  proportion  of  organic  than  of  inorgsr 
nic  matter.  Large  winged  spirifera  oithesy  leptantB  and 
crinoids  abound  in  it. 

It  bums  into  a  very  strong  lime,  which  has  the  addi- 
tional value  of  setting  under  water.  This  bed,  of  lime- 
atone  together  with  a  few  less  important  bands  which 
accompany  it,  may  be  coDsidered  as  the  typical  fossili- 
ferous rock  of  the  Devonian  series  of  South  Africa. 
It  crops  out  in  many  parts  along  these  hills,  and  is  no 
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doubt    eontinnotis  over    large  areas;  for  no    fact  is 
better  established    in  connection  with   the    stratifica- 
tion of  rocks  than  the  constancy  of  their  beds  of  fossili- 
ferous  limestone.    Such  a  band  accompanies  the  lignites  of 
Devonshire.    The  Silurian  limestone  of  the  Caradoc  series 
extends  over  larse  areas  of  North  Wales,  Salop  and 
Hereford.     The  Tower  Silurian  band  is  also  very  persis- 
tent over  much  of  the  Lake  District  of  Cumberland,  and 
is  well  represented  at  Coniston.    But  perhaps,  exceptiog 
the  chalk  beds  of  the  cretaceous  series,  the  most  highly- 
developed  and  most  marked  strata  of  limestone  are  ^ose 
of  the  carboniferous  or  mountain  limestone — so  called 
because  they  form  mountain  masses.    Both  in  England, 
Ireland  and  on  the  Continent  of  Europe  tiie  Lias  Limes- 
stones  are  well  developed  in  regular  beds  of  limestone. 
The  organic  remains  of  anv  system  of  rocks  are  alwavs 
best  seen  in  its  limestones,  K>r  the  simple  reason  that  the 
abundance  of  lime  enabled  tiie  animals  to  form  their  tests. 
In  the  specimens  before  us  of  this  limestone  we  have 
fossil  remains  with  thick  perfect  shells.     On  the  contrary 
shells  which  are  found  m  sandstones  either  have  no  test 
left,  the  impression  only  being  visible,  or  the  shell  is  very 
thin.     This  is  owing  to  the  absence  of  the  calcareous 
matter  which  was  necessary  to  form  their  shell.     The 
fossiliferous    limestone  beds  referred  to  above,  do  not 
crop  out  over  lar^e  areas,  because  the  superincumbent 
thick-bedded  sandstones  cover  them,  it  is  only  in  vertical 
escarpments  of  great  height,  like  those  of  tiie  Hex  Biver 
Mountains,  that  they  can  be  studied,  as  they  are  hidden 
elsewhere  by  the  folds  of  the  superimposed  sandstones. 

But  though  hidden  from  view  the  existence  of  these 
stones  of  Devonian  limestones  under  nearly  all  the  Karroo 
is  proved  hj  the  presence  of  superficial  deposites  of  tufa. 
Tne  Devoman  beds  have  not  been  examinea  with  the  care 
that  they  deserve,  a  rich  harvest  of  new  fossils  may  yet  be 
obtained  from  them.  Nor  are  the  calcareous  strata  of 
the  Devonian  rocks  cenfined  to  limited  areas.  Mr.  Wylie 
in  his  report  on  great  Namaqualand  names  several  places 
in  that  country  where  limestone  beds  crop  out  on  the 
face  of  many  of  the  tabular  hills.  It  is  a  somewhat 
curious  coincidence  that  the  Hex  River  Mountain 
limestone  and  the  Namaqualand  beds  are  only  to  be  seen 
on  vertical  escarpments.  Considerable  quantities  of 
limestone  appear  in  another  horizon  that  is  immediately 
above   the  felspathic  trap   in  the  equivalent  of  the 
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mountain  limestone  of  Europe.  These  can  be  advan- 
tageously studied  in  that  line  of  country  reaching 
fix>m  Rietfontein  in  the  Karoo,  to  Geelbeck  Biyer— the 
ftcms  of  Mr.  Boux  of  Sietfontein,  Mr.  Greef  of  Zoute 
Kloof,  Johannes  Meiring's,  J.  Jacobus  Nel's,  Lerwe 
Jacobs  of  Fhezefontein  and  their  adjoining  farms,  in  all 
an  area  of  several  hundred  square  miles,  present  in 
many  of  the  rock  sections  large  nodular  masses  of  lime- 
stone. They  are  of  two  kinds,  one  deposited  in  pot-boles, 
the  longer  axes  of  which  lie  transversely  to  the  bedding  of 
the  rocks,  and  another  which  lies  conformably  to  the 
stratification.  Thefirst  is  very  dark-coloured,  nearly  black, 
and  very  brittle.  This  has  been  successfully  burnt  on 
the  Zoute  Eloof  Road  near  the  Buffel's  River,  for  more 
than  a  year,  for  railway  purposes.  It  forms  excellent  lime, 
possessing  slightly  hydrauhc  properties,  which  has  been 
used  in  the  construction  of  the  bridges,  culverts,  and 
cottages  of  the  railway  from  Buffel's  River  to  Groot- 
fontem.  It  is  also  being  carried  still  further,  for  the 
masonry  of  the  next  district,  and  to  a  distance  of 
not  less  than  forty  mUes  from  the  kihus.  In  the 
same  district,  but  at  a  higher  geological  horizon, 
in  the  same  carboniferous  beds,  are  irregular,  nodular 
bands  of  limestone,  lying  in  a  parallel  direction  with  the 
surrounding  sandstone  strata.  They  are  best  seen  between 
Buffel's  ana  Dwyka  Rivers.  As  the  latter  is  reached 
the  nodular  masses  occur  at  such  short  intervals  as  to 
almost  have  the  appearance  of  an  irregular  stratified  bed 
of  limestone.  But  these  deposits  are  unfossiliferous,  which 
is  additional  evidence  that  they  were  not  formed  as 
stratified  beds  forming  important  parts  of  a  great  deposit, 
but  that  they  owed  their  origin  to  an  extraneous  cause 
which  can  best  be  explained  in  connection  with  the  sur- 
face or  tnfaceous  limestone,  which  is  abundant  over  much 
of  the  district  in  question  in  this  Colony,  which  is 
also  the  chief  source  of  the  lime  of  many  parts 
of  India.  Tufaceous  limestone  is  found  all  over 
the  Karoo  and  Gouph.  It  not  unfrequently  covers 
the  surface  of  the  ground  at  times  forming  low-rounded 
eminences,  at  other  times,  lining  the  sides  of  water- 
courses, and  more  rarely  filling  up  shallow  basins 
near  the  bottoms  of  valleys.  But  in  no  case  have 
we  seen  any  tufa  in  any  part  of  the  country  where>  if 
rocks  did  not  lie  above,  springs  did  not  issue  from  the 
Devonian  series  of  rocks,  tnus  possibly  indicating  that 
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the  Devonian  limestone  described  above  was  the  source 
of  the  mineraL  In  thickness  the  deposit  varies  from 
a  thin  fihn  to  two  or  three  feet^  but  its  characteristic 
mineralogical  characteristics  and  general  appearance 
are  everywhere  constant. 

A^am^  it  always  lies  on  the  face  of  the  ground^  showing 
that  it  is  of  recent  formation.  Its  deposition  is  a  fact 
quite  recent^  and  is  being  carried  on  at  the  present  day. 
As  a  rule  it  forms  ezceOent  lime  when  bumt^  still  we 
have  some  instances  where  the  formation  seemed  to  have 
been  too  new,  and  it  would  not  form  lime  sufficiently 
good  to  be  used  as  mortar,  although  it  would  be  very 
useful  as  manure.  But  whence  comes  the  calcareous 
matter  ?  Carbonate  of  lime  is  slightly  soluble  in  water ;  it 
is  also  separable  from  it,  both  by  the  action  of  gravity  and 
by  evapouration,  other  things  being  equal  the  quantity  of 
calcareous  matter  deposited  is  directly  according  to  the 
volume  of  water.  The  higher  the  temperature  of  the 
atmosphere  the  more  rapid  would  be  the  deposition  of  the 
surface  stratum.  As  the  percentage  of  lime  in  water 
is  only  small,  thick  layers  of  tufa  point  to  long  periods 
of  action. 

Nearly  all  tufaceous  deposits  contain  embedded 
pebbles*  At  Fliege  Fontein,  near  Lowe  Jacob's  house, 
a  considerable  mass  of  this  substance  contains  so  many 
stones  as  to  give  it  the  aspect  of  pudding  stone.  The 
reason  of  this  is  obvious,  whatever  materials  lay  in  the 
course  of  the  limey  stream,  became  encrusted  with  the 
stalagmitic  matter.  But  we  digress — wherever  a  spring 
containing  soluble  mineral  matter  appears,  this  matter  is 
deposited  as  a  crust  roimd  its  mouth,  and  on  the  surfaces 
of  the  rocky  walls  forming  the  sides  of  the  fissure 
through  which  it  flows.  This  is  equally  the  case  whether 
the  stream  issues  out  of  the  summit  of  a  hill,  or  at  the 
bottom  of  a  valley.  In  time  the  encrusting  substance  accu- 
mulates to  such  an  extent  as  to  close  the  aperture,  the 
flow  of  water  then  ceases,  and  the  only  indication  left  of 
the  former  existence  of  the  fountain  is  a  smaller  or  larger 
expanse  of  tufa.  Numerous  spots  in  now  waterless  wastes 
were  once  refreshed  by  such  springs.  Gradually  the 
mouth  T>f  the  fountain  became  more  and  more  confined  by 
the  deposited  matter,  until  at  length  the  weight  of  the 
superimposed  crust  effectually  sealed  the  last  trickling  of 
the  once  stronger  streami  or  weakened  its  current  to  such 
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an  extent  as  to  make  it  too  insignificant  to  be  noticed. 
Break  the  seal  and  the  precious  liquid  flows  afresh ; 
remove  the  surface  limestone  where  it  appears  highest 
and  the  stream  will  again  burst  forth.  This  has  been 
successfully  carried  out  in  many  parts  of  the  Karoo. 
Two  notable  instances  occur  between  the  Draai  and 
Constable,  one  a  strong  spring  on  Mr.  Plessis'  farm,  and 
another  near  Crabchat.  And  it  is  worthy  of  notice  that 
not  a  drop  of  water  could  be  obtained  in  the  whole  of 
that  distnct,  which  is  twenty  miles  long,  until  these  long- 
lost  springs  had  been  founa  again. 

We  are  persuaded  that  a  great  quantity  of  water  im- 
prisoned by  such  means  may  be  liberated,  by  carrying 
out  the  above  named  plan. 

Among  the  most  recent  and  extensive  tufaceous 
deposits  is  that  at  Blood  Biver  in  the  Gouph.  It  occu- 
pies a  considerable  area,  filling  a  barin  of  nearly  a  mile 
m  circumference. 

It  lies  in  the  present  course  of  the  Blood  Biver — 
only  a  torrential  stream — but  there  are  undoubted  evi- 
dences that  this  was  not  always  the  case.  This  bed  of 
tufa  is  some  yards  in  depth,  and  it  has  doubtless  been 
formed  by  the  gradual  encrustation  from  the  waters  of  a 
calcareous  spring,  with  this  speciality  that  the  outlet 
of  the  vley  got  filled  up  first.  The  waters  were  then 
banked  up  into  a  lake,  the  water  of  which  left  a  crystal- 
line coat  at  the  bottom,  this  coat  got  gradually  thicker  and 
thicker,  until  it  attained  its  present  depth,  the  dam  at  the 
mouth  rising  with  the  other  parts.  In  time  the  interstices 
through  which  the  water  reached  the  surface  got  filled 
up  also,  and  the  whole  operation  ceased.  Wherever  this 
cnrnst  has  been  broken  small  streams  of  hard  water  have 
issued  out  from  beneath  the  tufa.  There  is  littie  doubt 
but  that  a  strong  spring  may  yet  be  recovered  here. 

Intelligent  Boers  are  thoroughly  alive  to  the  recovery 
of  old  fountains  from  under  beds  of  tufa.  And  I  have 
not  yet  seen  one  such  efibrt  to  totally  fail.  These 
tufaceous  deposits  show  that  there  is  an  intimate  union 
between  the  present  and  the  past.  There  is  nothing  lost 
in  nature  ;  decomposition  means  reorganization  in  another 
form  or  in  another  place.  And  now  (May)  1877,  that  the 
country  is  suffering  so  severely  from  lack  of  water,  it 
behoves  us  to  avail  ourselves  of  any  information  which 
tends  to  throw  any  light  as  to  how  the  supply  might  be 
increased. 
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Dr.  Shaw. 

[Bead  the  29th  May,  1878.] 

The  Geology  of  Table  Mountain  valley  has  been 
described  by  yarious  writers. 

There  are  four  formations  in  the  Table  Mountain 
valley :  The  ffranite^  cla^p^slate  what  has  come  to  be 
named  the  Table  Mountain  sandstone^  and  the  fourth 
a  less  conspicuous  trap  rock^  which  penetrates  the 
granite  and  clayslate.  The  oldest  member  of  the  series 
IS  the  clayslate.    The  Table  Mountain  sandstone  is  the 

ionngest,  and  lies  unconformably  on  the  clayslate  on 
^evirs  Peak^  and  on  that  part  of  Table  Mountain  next  to 
it.  On  the  rest  of  Table  Mountain  the  sandstone  lies 
on  the  granite.  On  Lion's  Head  it  lies  also  on  the 
granite.  The  dip  of  the  clayslate  is  more  or  less 
vertical ;  its  strike  is  S.E.  to  N.  W.  No  fossils  have  been 
found  in  either  the  clayslate  or  the  Table  Mountain 
sandstone. 

The  general  Question  of  the  age  of  these  rocks  was 
discussed  by  Mr.  Prosser  at  a  late  meeting  of  the 
Philosophical  Society^  but  until  fossils  are  found  in  the 
Table  Mountain  sandstone,  and  in  the  clayslate,  nothing 
further  can  be  added  of  scientific  value  to  what  has 
been  written  by  Bain,  Wiley,  Bubidge,  Clarke,  and 
Hochstetter. 
While  the  geology  of  Table  Mountain  and  the  greater 

rof  the  colony  has  been  described  by  various  men,  as 
Cohen  very  justly  remarks,  nothing  has  been  pub- 
lished on  the  petrography  of  our  rocks.  The  desirability 
of  an  exact  and  correct  nomenclature  must  be  evident ; 

*Beliig  an  abstract  with  remarks  on  Professor  Gohen*8  papers 
pnbUBfaed  in  the  **  Newen  Jahrbnch  f iir  Mineralogies  &c.,  1874/'  by 
Pr.  John  Shaw,  F.O.8.,  F.L.8.,  jtc. 
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but  in  the  case  of  South  Africa  where  so  much  has  been 
done  by  amateur  geologists^  it  is  a  necessity.  The 
eruptive  rock,  which  penetrates  in  the  form  of  a  dyke, 
the  granite  and  clayslate  of  Lion's  Head  and  Devil's  Peak 
has  been  variously  named  a  trap,  greenstone,  basalt, 
diorite,  trachite,  dolorite;  and  before  the  analysis  of 
Dr.  Cohen  only  one  attempt  by  Itier  was  made  to  analyse 
it.  This  is  an  example  of  the  indefinite  and  unsatisfactory 
character  of  the  nomenclature  of  South  A&ican  rocks. 


I. —  The  Granite  Formation. 

The  granite  crops  up  at  the  north  part  of  Table 
Mountain,  especially  at  Platteklip,  in  the  Kloof,  on  the 
beach  between  the  Kound  House  and  Sea  Point,  and  on 
the  slopes  of  Lion's  Head.  The  Kloof  quarry  gives  a 
good  exposure  for  observing  it«  general  character. 

The  granite  is  a  very  rapidly  decaying  one.  This  is 
best  shown  at  the  north-west  end  of  Table  Mountain, 
where  numerous  ruts  may  be  seen  in  it,  some  lOOfeet.  deep. 
Small  pillars  occur  everywhere  there.  The  granite 
shows  very  much  the  same  character  to  the  junction  with 
the  slate.  It  ]&  very  coarsely  grained ;  the  felspar 
being  especially  conspicuous,  and  projecting  as  in  a  por- 
phyry. The  following  is  Dr.  Conen's  diagnosis  of  Ihe 
Granite  condensed. 

*  Crystals  of  felspar  are  sometimes  9  centimetres  in 
length,  and  3^  centimetres  in  breadth.  The  orthoclase 
is  pure  white  with  brilliant  facets,  showing  many  fine 
silver  white  scales.  The  large  crystals  of  orthoclase  are 
mostly  in  the  form  of  Karlsbad  twins.  Frequently  there 
are  quartz  grains  in  the  Orthoclase  as  in  graphic  granite. 
There  are  small  greenish  particles  in  the  orthoclase. 
These  are  plagioclase,  or  triclinic  felspar.  The  felspar 
of  the  Table  Mountain  granite,  however,  is  nearly 
altogether  orthoclase. 

*  The  quartz  comes  next  in  importance  to  the  felspar. 
It  is  greyish  and  glossy  like  fat,  in  isolated  crystals,  and 
not  so  often  in  large  parts  together.  Dark,  tobacco-brown 
mica,  in  scales,  in  aggregate  masses  or  solitary,  sometimes 
in  thick  hexagonal  leaves,  occurs.  *  It  plays,  however,  an 
inferior  part. 

'  Pinite  plays  a  far  greater  part.    It  is  mixed  up  in  the 
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rock  in  considerable  quantities  The  granite  might  be 
well  called  a  pinite-granite. 

'  The  pinite  is  densej  very  soft,  of  dull  brilliancy^  and 
splinty  firactiu'e  ;  mostly  greyish-green  in  colour^  seldom 
light  bluish-grey.  Often  there  are  outline  crystals  of 
the  well-known  form  of  the  pinite  of  Auvergne,  but  the 
larger  crystals  have  the  kernel  changed  into  brown  or 
green  mica. 

'The  granite  of  Table  Mountain  seldom  goes  into 
gimgs,  or  dykes^  but  is  generally  in  mass^  as  at  Flatte- 

*  Some  erupted  gangs  with  aggregates  of  tourmaline 
crystals  are  to  be  perceived;  m  these^  however,  the 
orthoclase  striae,  which  appear  as  in  porphyry,  are 
wanting.     This  variety  is  to  oe  found  at  (Jamps  Bay. 

'  Besides  these  constituents  the  thin  transparent  slice 
reveals  apatite  and  titanite,  but  in  very  small  quan- 
tities. Otherwise  the  rock  reveals  only  granitic  indica- 
tions.' 

The  thorough  character  of  this  diagnosis  will  be 
generally  admitted.  The  granite  throughout  the  Table 
Mountain  valley  varies  as  regards  the  greater  or  less 
prominence  of  certain  constituents.  It  is  much  more 
porphyritic  on  the  neck  of  the  Kloof  and  onwards  to  Sea 
I^oint,  than  at  Platteklijp,  and  in  the  quarries  on  the  lower 
£loof  Boad.  Some  oi  it  has  a  decided  gneissic  appear- 
ance, but  there  is  no  trace  of  the  foliation  usually  deve- 
loped in  metamorphic  rocks.  The  petrographist  may  be 
often  mistaken  by  mere  hand  specimens,  while  the 
physical  geologist,  taking  the  whole  field,  observes  one 
variety  gradually  passing  into  another,  and  different 
although  allied  forms  of  crystallization  appearing  in  the 
place  of  the  usual  forms.  The  explanation  of  this  may 
be  given  in  Bamsay's  words  that  granite  itself  has  been 
subjected  to  a  certain  extent  to  metamorphosis  by  pressure 
and  otherwise  during  its  crystallization  from  a  molten  to 
A  solid  condition. 

II.—  Trap. 

The  diabase  forms  a  gang  or  dyke  in  strongly  decom- 
posed gramte  on  the  south-east  foot  of  the  Lion's  Head, 
mmediately  over  the  saddle  of  the  Kloof  between  Table 
Mountain  and  Lion's  Head.  Near  the  Clifton  Hotel 
there  is  again  Diabase,  apparently  a  continuation  of  the 
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first  dyke ;  although  the  thickneBS  of  the  former  is  only 
120  centimetres,  and  of  the  latter  700  centimetres.  The 
strike  is  from  W.N.W.  to  E.S.E. 

Similar  dykes  are  described  by  Hochstetter  near 
Bocklands  Foint^  between  Simon's  Bay  and  Millers 
Point ;  also  in  the  granite.  Exauss  has  obseryed  one  on 
the  DeyiPs  Peak  penetrating  the  clayslate.  ^  There  are 
also  the  dykes  Captain  Basil  Hall  mentions  in  the 
granite  in  Sunon's  Bay,  called  Noah's  Ark.  This,  howeyer, 
mi^be  identical  with  Hochstetter's  d^ke. 

The  following  is  Dr.  Cohen's  description  of  the  rock : 
**  The  dyke  is  sharply  defined  from  the  granite  without 
any  appearance  of  connection.  It  is  for  the  most  part 
extraordinarily  decomposed.  The  scaling  off  of  the 
nodules  is  yery  fully  shown.  By  breaking,  one  occar- 
sionally  gets  a  fresh  kernel. 

^*  The  decomposed  parts  show  a  mixture  of  soft  red^ 
green,  and  yellowish  scales.  The  fresh  kernel  consists 
of  a  tough,  fine-grained,  greenish-black  rock,  in  which, 
with  a  magnifying  glass,  numerous  small  felspar  crystals 
are  seen,  with  brilliant  facets. 

^^  In  the  slice,  the  rock  giyes  a  splendid  picture,  and 
indicates  on  the  yery  first  yiew  that  it  is  a  typical 
diabase.  The  Table  Mountain  diabase  consists  of 
grains  of  angite,  plagioclase,  and  magnetic  iron.  All  parts 
under  the  microscope  appear  fresh  and  pure.  Oc- 
cupying a  very  subordinate  place  are  green  leayes 
of  chlorite  and  dark-brown  scales  of  mica. 

''  The  analysis  of  the  Table  Mountain  Diabase,  accor- 
ding to  Hillebrand  giyes : — 


Plagioclase        ... 

40 

Angile   ...        ••• 

30 

Magnetic  iron   ... 

13 

ChloTite...        «.. 

9 

And  a  kind  of  Felspar 

8 

100 


The  chemical    analysis  is^  according  to    the   same 
inyestigator :— 


oj  Table  Mountain  Valley.  59 

DlllCft       •  •  •            •••           •••            •••            •#•  0iB*4 1 

Altunioa           •••         ••  13*04 

Oxide  of  iron 9*46 

Sesqui-oxide  of  iron •  8*35 

j^imo      •••         •••         •!•         •••         at*  0*00 

Magnesia          3*50 

Xr0i«a8n   •••         •••         •••         •••         •••  x  ^ v 

i^oda      •••        •••         •#•        •••        ••«  o'Jn 

YY ater    •••        •••        •••        •••        •••  i.*^D 

100*85 


Remarks, — When  Dr.  Cohen  was  in  this  colony  I  had 
the  great  pleasure  and  good  fortune  to  spend  some 
weeks  with  nim  in  different  parts  of  the  colony^  and  in 
the  Diamond-fields,  and  he  was  then  imder  the  impres- 
sion that  the  trap  rocks  of  South  Africa  would  prove 
very  interesting  m  deciding  some  points  in  the  classifi- 
cation of  erupted  rocks.  It  is  satisfactory  to  know  that 
they  are  typical  diabase,  as  proved  by  chemical  and 
microscopical  examination.  I  need  not  say  that  a  name 
is  only  significant  when  accompanied  by  an  analysis  and 
description  of  the  rock,  or  whatever  else  is  quoted  by 
name  for  the  first  time,  and  I  am  glad  to  have  been  able 
to  publish,  for  our  philosophical  transactions.  Dr. 
Cohen's  conclusions  founded  on  the  first  published  Petro- 
grai'hio  Analysis  of  South  African  Bocks. 

The  dyke  referred  to  by  Dr.  Cohen  passes  right 
through  the  Lion's  Head  and  is  traceable  to  Table 
Mountain  on  the  Kloof  flank.  It  does  not  however 
penetrate  the  Table  Mountain  sandstone,  and  I  have 
seen  no  dykes  in  the  Cape  Peninsula  which  do.  This 
may  prove  yet  to  be  an  interesting  fact  for  the 
determination  of  the  age  of  these  dykes.  On  Devil's 
Peak  one  penetrates  the  clayslate,  and  Mr.  Prosser 
informs  me  that  another  very  narrow  one  exists  in  the 
clayslate  near  Mr.  Henry  Solomon's  house.  The 
diabase  rocks  are  of  extraordinary  extent  in  South 
Africa.  In  the  Upper  Karoo  beds  they  are  the  principal 
geological  features,  and  indeed  determine  the  whole 
character  of  the  landscape.  Dr.  Cohen  found  them 
existing   from   34^  to    23^    south  latitude^  and  from 
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2AP  to  32°  east  longitude.  From  descriptions  in 
Dr.  Livingstone's  works  and  Mr.  Chapman's  travels, 
they  must  extend  to  even  beyond  the  Zambesi.  They 
vary  slightly  in  character  in  different  localities  in 
having  oUvine^  and  sometimes  diallage  and  gabbro. 

III.  The  Slate  Formatiom. 

The  most  interesting  rocks  of  Cape  Town  are  those  of 
the  slate  formations,  and  they  have  been  described  most 
thoroughly  by  Clarke,  Abel,  Darwin,  &c.  The  best 
point  of  observation  of  these  rocks  is  Sea  Point ;  the  bed 
of  the  stream  a  little  below  Platteklip ;  Lion's  Bump  ; 
and  Lion's  Head. 

Where  granite  and  slate  meet,  the  former  envelopes 
numerous  parts  of  it,  issues  apophyses  into  it,  or  forms 
sharply  denned  borders,  and  the  slate  shows  petrographical 
peculiarities,  which  seem  to  justify  the  existence  of  a 
contact-zone.    Dr.  Cohen  says : — 

'If  this  contact-zone  was  metamorphosed  into 
gneiss,  as  is  said  by  Hochstetter  and  Bain,  I  am  afraid 
a  wron^  idea  will  be  formed  of  its  origin.  I  indeed  was 
disappointed  in  what  I  found.  Instead  of  gneiss,  I 
found  isolated  blocks  enveloped  in  granite,  which  some- 
times show  a  gneiss-like  structure,  but  always  pass  into 
lumpy  slate,  and  already  show  that  they  are  slate  and 
nothing  else.  In  several  continuous  parts  of  the  contact- 
zone  there  is  not  even  a  resemblance  to  gneiss,  especially 
as  no  felspar,  or  very  little  of  it,  is  to  be  traced. 

'  It  is  therefore  more  correct  to  relegate  this  supposed 
gneiss  to  the  contact-zone  between  the  clayslate  and 
granite.' 

Although  the  three  localities  agree  in  the  more 
essential  points,  viz.,  that  everywhere  the  granite  is 
separated  most  distinctly  from  the  slate,  and  the  changes 
in  the  latter  consist  especially  in  a  sort  of  crystallization 
and  a  developement  into  specky  slate,  there  are  on  the 
other  hand  sufficient  distinctions  to  justify  separate 
treatment. 

LiofCs  Rump* 

The  Lion's  Bump  offers  the  best  opportunity  to  study 
the  formation  of  the  slate,  and  in  its  contact  with  the 
granite  as  well. 
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At  a  distance  that  is  inconsiderable  from  the  town  are 
qnarriea  on  the  northern  slope  of  the  Lion's  Rnmp^  close 
indeed  to  Cape  Town.  There  is  a  good  disclosure^  and 
also  on  the  ridge  of  the  hill  with  its  bare  herbage  the 
layers  are  visible.  Dr.  Cohen  examined  the  rock  from 
the  qnarries  to  the  Lion's  Head,  a  distance  of  two  miles. 

'  In  the  qnarries  the  slate  is  obtained  which^  when  fresh, 
is  bluish  black,  rather  brittle,  and  splintering  with  a 
conchoidal  fracture,  of  considerable  hardness,  and  a  very 
regular  grain,  having  a  distinctly  crystalline  structure. 

*  Looking  at  it  as  a  whole  the  slaty  structure  is  very 
distinct^  and  large  slabs  are  easily  got.  On  examining  a 
rough  piece,  and  into  a  slab,  no  parallel  arrangement  of 
the  constituent  parts  is  observable. 

*  The  slate  is  traversed  by  manifold  narrow  veins  of 
quartz,  which  form  a  sort  of  net-work  in  it,  containing 
enclosures  Uke  roof  slate  of  very  fine  texture. 

'  In  the  upper  part  of  the  <juarry  the  slate  is  altered 
through  decomposition,  and  it  is  of  a  yellowish  grey,  very 
soft  clay  sandy  stuff,  and  with  a  much  fuller  slate  struc- 
ture than  that  in  the  fresher  parts. 

^  Clarke  evidently  was  mistaken  in  regarding  these 
upper  layers  as  different,  referring  them  to  the  Silurian, 
imile  the  deeper  he  considers  Cambrian. 

*  On  the  way  to  Lion's  Head  from  the  quarry,  strata  of 
a  yellowish-brown  clayey  sandstone,  rich  in  small  scales 
of  mica,  are  to  be  found.  The  alternation  of  layers  is 
about  twice  sandstone  to  three  times  clayslate. 

'  At  the  foot  of  Lion's  Head  the  slate  is  enveloped  by 

Sranite.  These  especially  sometimes  obtain  such  a  well 
eveloped  crystalline  structure,  that  one  is  inclined  to 
class  hand  specimens  with  gneiss  or  mica  schist.  Now 
and  then,  indeed,  light  layers  of  a  fine  greyish  mixture 
of  quartz,  felspar,  and  a  little  mica,  alternate  with 
layers,  which  principally  consist  of  black  manganese,  so 
that  the  transverse  fracture  appears  to  be  finely  striped, 
and  through  this  the  similarity  becomes  very  great. 

'  Some  of  the  clayslate  is  free  from  knots  ;  others  again 
are  so  full  of  them  that  the  knotty  parts  exceed  the  body 
of  the  rock« 

'  How  extremely  varying  the  degree  of  metamorphosis 
is,  may  be  understood,  wheu  one  block  was  found  in 
whidb  distinctly  ola^«mica«slate  and  gneiss4ike,  and  even 
mica  schist  variebes  occurred  with  gnarled  slate,  all 
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merging  one  into  the  other^  but  quite  distinct  and  sharply 
defined  from  the  granite. 

Sea  Point. 

*  The  granite  here  is  much  changed  from  what  it  is  in 
other  parts  of  the  valley.  It  becomes  rich  in  quartjs  in 
some  places,  and  poor  in  mica :  in  other  places  there  are 
large  scales  of  silver-white  mica,  and  tourmaline  in 
varying  quantities.  This  tourmaline  is,  what  Clarke, 
Itier,  HaU,  and  others  have  called  hornblende. 

'  Further  on  there  is  a  region  of  granite  with  numerous 
enclosures  of  slate.  Granite  is  still  the  predominating 
rock,  but  there  is  a  generally  confused  mixture^  of 
granite  enveloping  slate,  and  solitary  gangs  of  quartzite, 
and  lastly  slate  wholly* 

Remarks* 

It  will  be  generally  conceded  that  Dr.  Cohen  has 
solved  the  question  of  the  existence  of  gneiss  and  its 
exact  character  as  developed  at  Sea  Point  and  on 
Lion's  Hill.  It  is  merely  altered  slate  from  the 
metamorphosis  produced  by  the  outburst  of  the  g|ranite. 
Some  of  it  is  very  like  gneiss,  and  some  of  it  indeed 
resembles  mica  schist ;  but  to  call  it  either  in  the 
absence  of  any  quantity  of  felspar  is  misleading. 
When  granite,  during  its  outburst,  acts  on  sandstone 
it  produces  as  a  rule  quartzite  ;  ordinary  limestone  it 
alters  into  crystalline  and  saccharoid  limestones.  Clay- 
slate  it  alters  into  mica  schist  or  gneiss,  in  which  we 
find  rudely  alternating  laminae  of  quartz,  felspar*  and 
mica,  often  having  a  foliated  arrangement.  The  granite 
itself  is  also  altered  near  the  zone  of  contact  to  a  marked 
extent,  as  would  be    inferred  from  the   fact  that  the 

granite  is  the  erupting  and  assailing  mass.  A  fine 
lustration  of  these  remarks  I  referred  to  in  observa- 
tions on  Mr.  Prosser's  paper  read  at  the  last  meeting. 
At  the  north  end  of  the  Island  of  Arran,  in  Scotland, 
a  tremendous  boss  of  granite  has  been  protruded,  as  in 
Table  Mountain  valley,  through  the  clayslate.  The 
centre  of  the  boss  is  granite  of  a  very  compacted 
character.  As  the  clay^te  is  approadied  it  alters  in 
character    until    it  becomes,    near    the    clayslate,  a 
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Schorlly  granite.  The  clay  date  at  the  zone  of  con- 
tact loses  its  ordinary  bedded  texture  and  passes  bj 
degrees  into  gneiss,  in  which  we  find  rudely  alternating 
laminie  of  quartz,  felspar,  and  mica.* 

On  a  smaller  and  less  effective  scale  the  same  changes 
haye  occurred  on  Lion's  Head  and  wherever  in  the 
Cape  Peninsula  a  zone  of  contact  between  the  clayslate 
and  the  granite  is  found.  There  is  in  the  heart  of  the 
iDtruded  boss,  granite,  which  as  it  approaches  the  clay- 
•late  altera  into  granite  conspicuous  in  tourmaUne, — or 
Schorlly  granite  : — ^the  clayslate  along  the  line  of  con- 
tact being  altered  as  described  into  a  gneissic  rock. 
This  is  undoubtedly  the  true  history  of  the  supposed 
gneiss  formations  of  Lion's  Head,  ana  there  is  no  neces- 
sity in  arguing  for  the  two  granitic  outbursts  of  Mr. 
Prosser's  view.  One  great  eruption  would  cause  all  the 
phenomena  to  be  explained. 

Analysis  of  the  Clayslate, 

By  Lohse,  No.  I.  (Lion's  Rump). 

omca     ...  #••         ...         ...        ...  /D  4v 

Alnmn^a  •.•         ...         ...         ...  11*54 

Red  oxide  ...        ...         •••        ...  1*96 

Sesqui-oxide     2*57 

Xiiime      ...  «••         ...         ...         •••  X  If 

Magnesia          1*48 

xrotasn   ...  ...        ...        •••        ...  i*oo 

idocia      •••  t«.        ...         •••        «••  o*oD 

w  aier    •••  ...        ...        ...         •••  40 
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By  Rttterhansen,  No.  II.  (Lion's  Bump). 

jTiiica     •••  •••         ...         •.•         ...  D^  ^  1 

Alumina            17*35 

Red  oxide  •••        i«.«        •••        •..  3*06 

Sesqui-oxide  <  -^        ...        •••         •••  3  51 

Lime      »••  ••.        •••        ...        •••  I'lO 

Magnesia  ^        ..^        •••        ...  8*03 

x^oxasn   ...  ...         ••«        •••        •••  j£  xo 

i90ua       •••  •••         ...         •••         •••  X*44 

Yf  aier    •••  .*•        ^««        ..•        ...  ^*«/v 


103-81 
*  taakmf'B  PhjsioiU  Oeography  of  Great  Britain,  page  46. 
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By  Bitterhausen^  No*  III.  (Lion's  Head). 

Silica      ••         .•.         ...         ••.         •••  68*30 

Alumina           14*78 

Oxide  of  iron 1*84 

Sesqui-ozide     •••         ••         ...        •••  4*17 

Xjime       ••         •••         •••         «••         •••  99 

Magnesia          •••        •••        •••        •••  2*67 

Alkalies  •••         •••        •••        •••  4<— '6*23 

Water   •• ...        •••  2*01 


98*76—99-76 
By  Matthews,  No.  IV.  (Sea  Point). 

Silica       •••         ...         ••■         •••         •••  49*48 

Alumina  .••         .••         ...         ...         ••*  26*71 

Oxide  of  iron      •••         •••         ••         •••  4*90 

Sesqui-oxide       •«•         • .         *••         »«•  6*86 

Xiune        •••        •••         •*.         •••        ***  l.vZ 

Magnesia.**        - 4*84 

X  otasn.     •••        •••        •••         «••        •••  *^' 

Soda        •••        •••        .••        *••        ...  0*1" 

Water     •«.        •••        •••         *.         ••  2*82 


101*69 


By  Dengler,  No.  V.  (Sea  Point). 

Silica     •••        •••        •••        •••  •••  61*03 

Alumina           •••         ...        •••  •.•  19*44 

Oxide  of  iron ••  •••  10*06 

liime      ...        •••        •••        •••  •••  1*"" 

Magnesia          ••        •••        •••  •••  6*52 

Potash   ..          m»t        ...         ...  •••  2*o4 

Soda      •••        •••        •••        •••  •••  i*yo 

102-61 
By  Waldstein,  No.  VI.  (Platteklip). 

Silica     ...         ...         •••        •••  •••  66*01 

Alumina            ...         ...         •••  •••  16*68 

Sesqui-oxide     ...        —        .••  •••  7*70 

Lime      •••         •••         •••         ♦••  •••  l*«il 

Magnesia          ...         •.•         •••  •••  2*98 

Potash   •••        •••         •••        •••  •••  3*3o 

Soda      •••        •••        •••        •••  •••  1*08 

Water    •••        .••        •••        »••  •••  i*o2 

99*61 
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Sandstone  Formation. 

The  slate  is  covered  by  horizontal  banks  of  sandstone 
whiclTare  commonly  called  Table  Mountain  sandstone. 

The  lower  strata  are  formed  mostly  of  reddish  brown^ 
sandy^  dayslate,  changing  into  sandstone  with  profuse 
mica  scales.  According  to  microscopic  examination 
these  consist  of  quartz  and  mica.  The  mica  is  scarcely 
transparent.  Small  traces  of  felspar  also  occur,  the 
products  of  infiltration. 

They  are  best  seen  at  the  waterfall^  near  Bondebosch, 
on  the  eastern  slope  of  the  Devil's  Peak. 

The  principal  banks  of  the  Table  Mountain  sandstone 
occur  above  the  northern  slope,  and  form  there  a 
perpendicular  wall  of  500  feet.  They  consist  of  fine 
gramed  quartzose  sandstone  of  various  colours,  white, 

Jellowish^  greenish,  reddish,  violet,  and  yellowish  brown, 
t  hs8  been  often  stated  that  the  lower  banks  are  reddish 
and  the  upper  whitish.  This  is  on  account  of  being 
covered  by  lichens  which  have  a  de-oxidizing  effect. 
The  la>yers  of  the  sandstone  sometimes  become  con 
glomerate-like,  through  the  presence  of  quartz  crystals, 
mostly  snowy  white,  but  seldom  larger  than  a  hazel  nut. 
On  Lion's  Head  there  are  very  curious  pipe-like 
cavities  in  the  sandstone,  and  even  cave-like  hollows  in 
which  stalactites  sometimes  appear* 

The  younger  formations  may  well  form  the  subject  of 
another  paper. 


V 
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yil.    Continuous  Girders^  Arched  Ribs,  and  Tension  Cir* 

eles. — By  F.  Guthrie. 

[Read  81gt  Jnly,  1878.] 

In  the  following  paper  the  tenns  strain  and  stress  are 
used  in  the  sense  adopted  by  Rankine.  A  strain  is  a 
distortion  of  the  form  of  an  imperfectly  rigid  body ;  a 
stress  is  a  force  tending  to  produce  a  strain. 

The  subject  of  continuous  girders  has  assumed  some 
importance  since  the  introduction  of  railways,  for, 
though  many  engineers  prefer,  for  certain  reasons,  to 
avoid  their  use  when  it  can  conveniently  be  done,  still . 
there  are  circumstances  when  the  employment  of  such 
eirders  is  desirable.  There  is  some  idea  that  the  calcu- 
lations of  the  strains  and  stresses  of  continuous  girders 
presents  peculiar  difficulty.  Such,  however,  is  not  the 
case.  Supposing  that  the  strains  and  stresses  for  each 
separate  span  can  be  calculated,  the  effect  of  continuity 
in  altering  these  strains  and  stresses  can  be  found  with 
the  utmost  ease,  and  only  involves  elementary  arithmetic. 
On  a  subject  Uke  this,  which  has  already  attracted  the 
attention  of  able  engineers  and  mathematicians,  there  is, 
of  course^  not  much  room  for  new  and  useful  investiga- 
tion, and  the  following  observations  are  advanced  with 
diffidence,  as,  with  the  multipUcation  of  periodical  and 
other  works  on  engineering,  it  is  almost  impossible  to  say 
what  is  new  and  what  is  not. 

A  continuous  girder  is  one  which  is  supported  on  piers 
at  intervals  between  the  abutments,  and  is  thus  divided 
into  two  or  more  spans,  and  the  principle  of  the  method 
by  which  the  strains  and  stresses  of  such  a  girder  are 
calculated  is  as  follows : — The  girder  is  conceived  as 
being  rendered  discontinuous  at  each  pier.  (Fig.  1.) 
The  strains  and  stresses  on  each  span  being  calculated  ; 
equal  and  opposite  bending  moments  are  then  applied  to 
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the  conterminons  ends  until  they  are  bent  into  continuity 
of  position  (Fig.  2.)  Certain  numerical  equations  are 
thus  obtained  for  determining  the  required  bending 
moments  or  stresses  over  the  piers  which  are  called  into 
play  owing  to  the  continuity  of  the  girder,  and  the  effect 
of  these  moments  is  added  to  the  strains  and  stresses  of 
the  various  spans  already  calculated* 

The  general  effect  of  these  moments  is  easily  seen. 
Thus  the  couple  N^  at  A%  (Fig.  2)  acting  on  we  first 
span  diminishes  the  pressure  on  the  abutment  Ai,  and 
increases  the  pressure  on  the  pier  A%.  The  couple  N^  at 
A%  acting  on  the  second  span  decreases  the  pressure  on 
A9  and  increases  that  on  A^^  while  N^  at  Az  on  the  same 

2 an  diminishes  the  pressure  on  A^  and  increases  that  on 
J,  while  Nz  at  As  on  the  third*  span  diminishes  the 
pressure  on  the  abutment  A^,  and  increases  the  pressure 
on  Az,  so  that  the  general  effect  of  continuity  is  to  diminish 
the  pressure  on  the  abutments  and  throw  it  on  the 
intermediate  piers.  The  effect  of  each  couple  in  dimiDish* 
ing  or  increasii^  the  pressures  on  the  abutments  and 
piers  is  obviously  found  by  dividing  the  moment  of 
the  couple  by  the  length  of  tlie  span  on  which  it  is  acting. 

The  case  of  a  continuous  uniform  girder  with  equal 
spans  seldom  actually  occurs  in  practice,  but  its  con- 
sideration is  useful  as  a  preliminarv  to  the  investigation 
of  more  practical  cases.  The  following  example  of  a 
particular  case  will  illustrate  the  extreme  simplicity  of 
the  calculations  involved. 

Let  flu  129  in  (Fig.  3)  stand  for  the  moments  at  the 

point  Aiy  A2  divided  by  half  the  product  of  the  length  and 

weight  of  each  span.     Let  p  stand  for  the  pressure  on 

each  support  due  to  continuity^  divided  by  half  the  weight 

of  a  span,  and  let  a  stand  for  the  angle  of  deflection  of 

direction  of  the  girder  on  the  next  span  at  each  point  of 

cwP 
support,  divided  by   -tk-  when  the  number  of  spans  is 

cwP 
even  and  by  ^-  when  odd ;     e  being  the  modulus  of 

curvature  for  the  girder, — ue.,  the  curvature  at  any  point 
produced  by  a  imit  moment  on  a  unit  of  length. 


Arched  Bibs,  and  Tension  Circles 


69 


The  following  table  gives  these  several  quantities  at 
each  point  of  support : — 


Ai 

A, 

Ai 

At 

At 

A, 

A-, 

At 

i 
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tV 
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T^T 

tVt 
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Nf 
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tWt 

ih 

ih 

■A% 
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'■Nl 
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-iWr 

rh 

Ifr 

Th 

-tW 

tWt 

-^ 

a 
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1^ 

Th 

-Th 

-Ax 

rh 

Ttr 

iVt 

Hi 

The  fractioiui  in  the  first  line  are  the  convergentB  to 
the  contmued  fraction 


4  +  1 


1  +  1 


the  law  of  their  formation  from  each  other  is  obrious. 

The  numerators  in  line  two  are  obtained  by  alternately 
adding  and  subtracting  the  alternate  numerators  in  line 
1^  begmning  from  the  end. 

The  numerators,  except  the  first,  in  line  three  are  the 
alternate  denominators  of  the  fractions  in  line  1  with 
alternate  signs.  The  first  ^  is  the  last  numerator  in 
that  line. 

The  numerators  in  line  4  are  the  sums  of  the  conse- 
cutive pairs  of  numerators  in  line  1  with  alternate  signs. 

Aa  the  strains  and  stresses  of  any  detached  span  of 
such  a  girder  are  easily  calculated,  the  whole  condition 
of  the  girder  is  known. 

The  distances  of  the  points  of  contrary  flexure  in  each 
span  from  the  end  or  that  span,  are  the  roots  of  the 
quadratic 

a*  —  (1  +  »r  —  ffr+  l)  a  +  f9r. 
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Another  ])relmiinary  matter^  the  consideration  of  which 
essentially  simplifies  the  calculations  in  practical  cases, 
is  the  effect  on  a  continuous  girder  of  a  bending  stress  at 
one  end. 

The  eifect  of  such  a  stress  will  be  to  produce  strains 
which  continually  decrease  in  amount  towards  the  other 
end  (See  Fig.  4.)  The  critical  strains  at  each  point  of 
support  are  easily  calculated  from  the  fact  that  they  must 
be  such  as  to  bend  the  end  of  each  span  into  continuity  of 
position  with  the  end  of  the  next  span.  This  ffives  a 
series  of  equations  connecting  these  moments  wiui  each 
other  of  the  form 


Nz 


where  li,  U  ^^^  the  breadths  of  the  several  spans.  These 
equations  enable  us  to  express  each  moment  in  terms  of 
the  terminal  moment  N^^  and  the  moments  at  the  end  of 
each  span  being  known,  the  strains  and  stresses  in  that 
span  can  be  set  down  at  once. 

When  the  spans  are  of  equal  length  the  calculations 
])ecome  expressly  simple.  Subjoined  is  an  example  for  a 
five  span  gu*der : 
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The  first  line  gives  the  position  of  the  point  of  contrary 
flexure  relatively  to  the  end  of  each  span^  its  law  of  for- 
mation is  obvious. 

The  second  line  gives  the  ratio  of  the  bending  moment 
at  each  point  of  support  to  the  terminal  moment 

The  fractions  in  the  third  line  multiplied  by  —   '  give 

the  deflections  in  directions  at  these  pointS5  and  then  if 

the  fourth  Ime  multiplied  by  -~  give  the  pressures  at 

* 

these  points. 

When  equal  and  opposite  moments  act  at  the  two 
ends  of  such  a  girder^  the  question  is  even  more  simpli- 
fiedy  as  will  be  seen  from  the  following  instance  of  a  five 
span  girder.    (Fig.  5). 
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Their  method  of  formation  is  obvious.  The  other  three 
lines,  giving  the  points  of  contrary  flexure,  the  relative 
bending  stresses,  the  angular  deflections  and  the  pressures 
due  to  bendiog  moments,  are  simply  read  off.  The 
terminal  pressure  is  however  to  be  found  by  the  rule 
that  its  numerator  is  half  the  sum  of  the  numerator  and 
denominator  of  the  last  fraction  but  two  of  the  first  line. 

With  these  preliminaries  the  consideration  of  any  case 
likely  to  occur  in  practice  is  much  simplified.  The  most 
ordinary  form  of  continuous  girder  is  one  with  shorter 
terminal  spans,  but  equal  intermediate  spans,  and  the 
method  of  treating  such  a  case  is  best  illustrated  by  an 
example. 

Let  Ai  A^  (Fig.  6)  be  a  girder  of  five  spans^  of  which 
the  end  spans  are  \  the  length  of  the  intermediate  spans. 

Disconnecting  the  girder  at  At  and  At,  we  get : — 

£-  deflection  at  A^  of  termal  span,  ?^  »  ^ 

L  „  „      central  span  r,  f  g^-  =  — 

Z.*"  deflection  of  terminal  span  doe  to  i^,^^  s  £^ 

^  3  6 

L        i>        „   central  span        „      ,  \—  s  ^^  elN 
whence    (ji  +  J)  AT  =  (^  +  ^n^l 

dU  960 

448 

^   29  w/ 
224  2 

Whence  for  the  moments  at  the  various  points  of 
support  we^have : — 

A^  Az  Ai       Afi 

29      _  I   29      _  1   29      ^ 

224  *224  *224      224 

+  .V  +i 

29  *r/     39  w/     99  ml     29  wl 
^^'  224  2     224  2     224  "2     242  2 


L 


Arched  Ribs,  and  Tension  Cireles. 


73 


From  which  the  pressures  and  other  strains  and  stresses 
can  be  determined. 

Where  the  spans  are  of  irregular  lengthy  the  calculation 
is  still  within  the  limits  of  the  most  elementary  arithmetic. 
Subjoined  is  an  example  (Fig.  7). 
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The  various  lines  are  calculated  as  indicated  bj  the 
formulse  annexed. 

Even  the  effect  of  a  subsidence  of  one  of  the  points  of 
support  can  be  determined  with  the  greatest  ease  as 
follows : — 

Calculate  the  strains  and  stresses  on  the  girder^  con- 
sidering this  support  wholly  removed^  and  find  the 
changes  of  stress  and  strain  throughout^  and  thence  find 
the  depression  of  the  point  of  the  girder  above  the 
support  so  removed^  and  then  correct  each  strain  and 
stress  by  adding  or  subtracting  the  same  fraction  of  the 
changes  of  strain  that  the  actual  subsidence  of  the  pier 
is  of  the  subsidence  due  to  the  entire  removal  of  that 
pier.  Thus,  in  the  above  case,  if  the  support  A^  were 
wholly  removed  (Fig.  8)  the  bending  stresses  would  be 
as  follows : — 


At 

^.     . 

Ai 

At 

-•17 

10'09 

10'09 

-•17 

whence  the  depression  of  the  point  A^  is  easily  calculated 
to  be 

4-91  cw  X  12^ 

96 

tirhete  c  depends  on  the  elasticity  of  the  girddr.  If  the. 
actual  subsidence  of  the  pieir  A^^  is,  say,  one-third  of 
this,  then  the  actual  correction  for  this  Subsidence  will  be 
one-^third  of  the  changes  due  to  the  total  removal  of  A^. 
Thus,  for  example^  the  pressure  on  the  abutments  in 
the  above  case  would  be  affected  as  follows.  The  pres- 
sures in  terms  of  u?,  the  weight  of  a  unit  of  length  when 
Ai  is  in  position :— 
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Ai 

Ai 

4-6 
♦36 

4-85 

At 

5-5 
•02 

^4 

6« 
•22 

At 

5-5 

•02 

5^52 

^6 

4-5 
•35 

4-85 

A, 

Dae  to  wt.      •  • 
Due  to  flexion  •• 

Total     .  • 

2 

-•48 

2 

-  48 

1-52 

1 
6-52  6-22 

1-52 

When  A^  is  wholly  removed : — 
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K  then  the  ^ier  Ai^  sank  by  half  the  amount  require^ 
to  take  the  entire  weight  off  it,  we  should  have  (Fig.  9). 
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all  in  terms  of  w^  where  to  is  the  weight  of  a  unit  of  length 
of  the  girder  and  is  equal  to  -—  where  W  is  the  weight  of 

the  entire  girder. 

The  methods  above  indicated  are  applicable  to 
determine  the  effect  of  a  living  load  whether  distributed 
or  local. 

Divide  off  the  loaded  span  or  spans^  and  calculate  the 
several  ^arts  of  the  girder  separately.  Then  apply  to 
the  continuous  ends  moments  Ni  and  N29  such  as  shall 
render  the  sections  continuous  in  position  and  direction. 
Two  simple  arithmetical  equations  result  for  determining 
these  moments,  and  the  emct  of  these  moments  on  each 
section  of  the  girder  are  then  calculated  with  the  utmost 
ease  by  the  method  above  indicated. 

The  subject  of  arched  girders  has  perhaps  hitherto 
been  less  satisfactorily  investigated  than  that  of  con* 
tinnous  girders. 

It  may  be  approached  as  follows  in  any  curve  s~ 


1    ^-n" 

9        r/,      S=l 

% 

d$ 

where  p  is  the  radius  of  curvature* 
Where  the  deviation  from  the  circular  form  is  Verj^ 

snlall  -r  may  be  omitted^  and  we  get 

p      r      d^ 

If^  iiow>  a  be  the  radius  of  a  circle^  and  A  r  its  vtoMidii 
due  to  a  slight  deflection 

1  _^  1       AT      d^Ar 

p  "  a  ■*■   a«  ■*■    rf«» 

,  Where  the  superadded   curvature  due  to   a    slight 
deflection  is  approximately 

d^Ar        AT 

~dF  ■*■  a* 
and 

d^Ar  .    AT 
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where  m  is  the  moment  of  deflectioii,  being  generally  a 
{unction  of  Sy  and  c  is  a  constant  depending  on  the 
elasticity  of  the  material  of  the  girder  and  on  its  trans- 
vene  Bection. 

From  this  equation  Ar  can  generally  be  easily  deter- 
mined in  terms  of  s,  and  from  Ar  the  overlap  as  is 
determined  by  the  obvious  relations 

AS  «  1/  A  rds.    (Fig.  10.) 

From  A  r  and  a  s,  the  vertical  and  horizontal  displace- 
ments of  the  end  of  the  girder  due  to  deflection  are  eafdly 
calculated. 

Subjoined  is  a  summary  of  some  of  the  principal 
results  for  various  forces  : — 

I._Weight  vertrical  (Fig.  11). 

If  SB  nMi  (am  ^  »  lin  6) 


Ar  =5 


AS  =5 
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"2" 

cwa^ 

"^ 

cma^ 


(Bin  2^  —  ^  COS  ^  —  Bin  ^) 

(8^  Bin  0  +  cot  ^  —  sin^  ^  ^  1) 
(^  Bin  0  —  2  Bin*  ^) 


when  a  is  the  deflection  of  the  end  of  the  girder  in 
direction. 

A«  =  ^i^  («  (2  -  cos  2^)  +    I  sin  2^  ^  2  Bin  A 
-  (^  Bin  2^  —  (1  +  3  COB  ^)  (1  —  COB  ^)\ 


ewa* 
2 


I 

a 

Ar 
cwa* 

At 

a 
cfoa^ 

2 

1 
2 

V'- 

i-' 

T 

2 

-2 

0 

1 

i 
1 

2ir 

—  IT 

0 

0 

i 

n« 

,    n  IT 
""     2 

-2 

0 

Q  n  odd 
n  even 

78 


F.  Guthrie  on  the  Continuous  Girders^ 


II.— Weight  horizontal  (Fig.  12) : 
M  ^  fva  (oo8  0  —  cue  0) 


Ar  = 


AS  = 


cwa 


cfta* 


(cos  0  —  ^  sin  ^  —  cob'  0) 
(sin  2^  +  gin  ^  —  3^  COS  ^) 


a  =s 


Cfta 


Cfoa^ 


3 


(sin  2^  —  sin  ^  —  ^  cos  ^} 


AX  s  tl^-  (I  -  cos  ^)  (1  +  8  cos  ^  -  ^  sin  2^ 
Ay  =  ^-{a"in2^  -  ^  (2  +  cos 2^)) 


I 

a 

A« 

cwa' 

• 

a 
cira' 

IT 

2 

4 

i 

1 
2 

IT 

-  2 

Sir 
2 

ir 

2 

2ir 

0 

-  Sir 

—  » 

flT 

-  2 

0 

.    Snir 
*    8 

« 

^  n»  »  odd 
""  2  neven 

III. — A  simple  bending  stress  at  the  end  (Fig.  13) : 
M^eN 

Ar  =  ca*JV  (cos  ^  —  1) 
A*  s=  ctt*iV  (^  —  sin  f) 
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i^y  =s  ea<  J\^  (^  cos  ^  —  tin  f) 
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IV. — Circular  arc  deflected  by  its  own  weight  (Fig.  14.) 
Jf  ss  va  ~  (9  sin  0  +  cos  0  —  ^  sin  0  —  cos  0) 

— -^{(M-T)'-*-T*} 

.— {(*+iVT)''"*-'T-*} 

Ay  =  ««>»|^8in  2+-(coi«  +  J)»l 
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From  these  data  the  thrust  of  a  circular  arc  which  is 
not  allowed  to  expand,  caused  bj  a  weight  2to  at  the 
crowuj  is 

_  ^  2  (1  —  cos  »)  (1  4-  3  cos  »)  —  2^  sin  2» 

2^  (2  +  cos  2^)  —  3  sin  2^ 

where  ^  is  half  the  angular  expanse  of  the  arc  (Fig.  15) 
and  the  thrust  due  to  evenly  cUstributed  weight  is   \ 


Wi 


n 


Bin  2^  (-^   —  2^\  —  4-.6cos^2^ 


2^  (2  +  cos  2^)  —  3  sin  2^ 

sint^  (--_j,)— Scosip  —  4 

«  w  W      V 

i//  (2  +  cos  if')  —  3  sin  }\/ 

when  to  is  half  the  entire  weight,  and  if/  s:  2^. 
When  ^  is  a  small  angle  this  gives 

TTi  ss  -----  for  load. 

fi'i  s    —   for  distributed  weight 
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When*  =  1 


Qfn 

w\  s=  —  for  load  at  crown 


n>i  ^    ^   for  dbtribated  weight 

IT 


By  combining  together  the  deflection  caused  by 
weighty  that  cauBed  by  the  vertical  pressures  from  the 
abutments  and  that  caused  by  horizontal  thrust,  when 
the  arc  is  not  allowed  to  spread,  we  get  for  the  depression 
of  the  crown  of  a  semicircular  arc 

ci»tt>  ^j|!:  -?  -  i\  B  •00856S7  ewi^ 

shewing  that  the  crown  of  a  semicircular  arc  of  uniform 
weight  is  depressed,  not  elevated,  as  is  sometimes  stated. 
The  deflection  of  the  crown  of  a  circular  arc  of  small 
angular  magnitude  wiU  be  : 

(1)  an  elevation  due  to  weight  of  J^ 

a  depression  due  to  abutments  of  ^^ 

6en>l* 
an  elevation  due  to  thrust  of  -- — 

24 

«nd  since  the  sum  of  these  deflections  is  zero,  it  follows 
that  iJie  crown  of  a  circular  arc  of  small  rise  due  to 
bending  stresses  is  nothing. 

This  suggests  that  the  depression  due  to  compression 
should  be  calculated,  and  the  result  is  as  follows : 


—  I  «i  +  ^  I  sin  #  —  w  cos  # 

■"■l+Ki-"'!) 


where  ^  is  small  this  comes  to 

cwIa 

where  /  is  the  length  of  the  arc,  a  the  area  of  a  section,  ^ 
the  moment  of  inertia  of  a  section  about  a  neutral  axis 
and  io  the  entire  weight. 

In  the  case  of  a  semicircular  arc 

dcaw^ 

«k    s=s 

air 
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from  which  it  can  be  calculated  that  in  this  case  the 
depression  of  the  crown  due  to  bending  stresses  is  to  its 

depression  due  to  compression  as  a^  to  (5*2)4]'  nearly. 
When  b  is  the  depth  of  the  girder^  supposed  to  consist  of 
two  equal  flanges  with  a  tension  web. 

An  interesting  development  of  the  circular  arc  is  the 
elastic  ring. 

An  elastic  ring,  acted  on  by  two  equal  and  opposite 
radial  forces,  will  obviously  be  compressed  in  the  direc- 
tion of  the  diameter  alon^  which  those  forces  act,  and 
expanded  in  the  opposite  direction.    (Fig.  16.) 

Calling  the  force  2xoy  and  the  bending  stress  at  A  and 
Ai  due  to  compression  Ny 

n?  at  A  gives  Ar  5=  —  QC/ra',  a*  =  2cwo^ 

J^  9i  A      „      Ar  =  2(ra'iV,  A#a=:  —  irCA'Jf 

And  since  A  does  not  move  laterally, 

grCtt'iY  =2c;ca* 
--       2n?a 

JV  s= . 

IT 

Whence  A  is  elevated  by 

^  cfva^  -  2  ca^N  «  2  cwa^{^  ~  ^ 

Whence  each  of  the  points  A  and  Ai  are  moved  towards 
the  centre  by 

The  deflection  at  any  point  will  be 

Ar  =  cwQ?  /^co5  ^  -  -'"  ^  J  —  ca^N  (cos  ^  —  1 ), 

=  cna^  (|co8 ^  -  -g-^-  +  --  (1  -  cos ^) V 
Or,  removing  the  origin  to  the  centre  of  symmetry. 

This  valve  of  Ar  is  nothing  when  ^  =  43^,53  «29' 
very  nearly,  which  gives  the  point  of  the  circumference 
whose  position  remains  undisturbed. 


cwa^ 


erca^ 


i 


' 


\ 
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The  i)omts  of  maximum  and  miDimum  curvature  arc 
found  from  sin^i^  —  ^1=0,   and  the    neutral  points 


from 


fca  (in  ^  =s  iV 

2 

sm  f  ss 


0  =  39°  32'  24''-9 


When  #  =  5 


2 

Ar  sa  f^  —  ^1  cma^  =  cjra'  x   .136  )193. 


=c-o 


These  results  enable  us  to  treat  generally  the  deflec- 
tions of  a  tension  wheel>  that  is^  of  a  wheel  the  rigidity 
of  ^hose  tire  is  secured  by  radial  ties  instead  of  by 
rigid  spokes  or  struts. 

It  id  obvious  that  all  that  is  required  is  to  calculate 
the  deflection  from  the  centre  of  each  critical  point  due 
to  the  different  pairs  of  forces,  and  then  by  equating  to 
nothing  the  deflections  of  those  points  which  are  i-igidly 
connected,  equations  are  found  for  determining  the 
strains  on  the  various  ties. 
Subjoined  are  the  results  of  various  particular  cases. 
In  figure  17  the  ring  is  compressed  by  equal  and  oppo- 
site forces  ti7  at  ^  and  /fi,  and  prevented  from  expanding 
by  the  tie  B  Bi.  The  tension  in  the  tie  is  *918  to. 
i^igures  18,  19,  20,  and  21  are  cases  -where  the  number 
of  ties  is  greater. 

The  following  points  call  for  special  attention.  1 .  That 
all  the  ties  are  m  tension  even  those  nearest  to  the  points 
of  application  of  the  compressing  forces.  2.  That  the 
tensions  are  alternately  greater  and  less  with  a  constant 
approach  to  equality  ;  that  is  to  say,  the  least  tension  is 
found  in  the  tie  nearest  to  the  points  of  application  of  the 
compressing  forces,  the  greatest  in  the  next  tie,  the  next 
least  in  the  next  tie,  and  so  on. 

If  the  applied  force  be  at  the  nave  of  the  wheel  instead 
of  at  thecu-cumference  the  calculation  is  somewhat  more 
complicated.  The  following  plan,  however,  may  then  be 
adopted. 

Imagine  a  complete  ring  acted  on  by  various  forces 
towards  the  centre. 

G  2 
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Where  each  force  acts  the  circumference  will  be  flattened. 
Now  let  the  ring  be  cut  close  hj  one  force,  and  one  end 
be  held  in  position,  it  is  then  obvious  that  the  overlap  will 
be  as  in  Fi^.  22. 

Now  apply  to  the  extremity  three  forces,  one  tangental, 
the  other  radial,  and  the  third  a  bending  stress,  so  that 
the  two  ends  may  be  brought  into  continuity  of  position. 
Three  equations  result  for  determining  these  forces.  Then 
calculate  the  deflections  caused  by  each  circumferential 
force,  and  by  the  terminal  forces  representing  the  thrust, 
shear  and  bending  stress  at  the  point  of  imaginary  section. 
Equate  to  nothing  the  sum  of  the  deflections  of  each  point 
whose  distance  from  the  centre  remains  constant,  and  we 
get  a  number  of  equations  by  which  the  different  forces 
can  be  determined. 

The  equation  for  determining  the  deflection  of  any  point 
A99  is  as  follows : 


Ar  = 


cwa^ 


fir  2^,^W8iD  f^^  —  *)  —  So.r«'  (♦r  —  ♦)  COS  (^^  —  *) 

-  (Xo,!.  w'^cos  ^)  f^  COS  ^,  -  ?i|*r^  -  (s, ,,  w  ^sin  ^) 

The  stresses  in  the  example  shewn  in  Fig.  23  are 
calculated  from  this  formula. 

The  weight  w  is  applied  to  the  nave  of  a  tension  wheel 
with  8  radial  tires  and  the  strains  are  then 

Wo  =  'BO  n? 
wi  s=  •96  w 
W2  s=  •92  IP 

It  will  be  observed  that,  as  before,  the  stresses  are  alter- 
nately greater  and  less,  but  tend  to  equality,  the  least  is 
that  next  to  tr,  the  greatest  next  to  that,  the  next  to  the 
least  comes  next,  and  the  next  to  the  greatest  follows^ 
and  so  on,  thus  reproducing  Ihe  law  of  stresses  in  the 
continuous  girder. 

The  case  of  an  elastic  ring  deflected  by  its  own  weight 
is  perhaps  more  interesting  theoretically  than  practically 
useful.  Two  cases  may  be  considered,  one  in  which  the 
ring  i%  suspended  from  its  circumference,  the  other  in 
which  it  rests  on  a  horizontal  support.  Neither  case 
presents  any  practical  difficulty. 
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In  the  first  case  (Fig.  24)  consider  the  ring  as  discon- 
tinuous at  the  base^  and  calculate  the  strains  at  the 
extremity  by  the  foregoing  formula.  Then  apply  hori- 
zontal forces  and  moments  so  as  to  bring  the  extremities 
into  continuity  ot  position*      The  horizontal  force   so 

required  is  —  when  to  is  the  entire  weight  of  the  ring, 

and  iV  =   —  and  the  consequent  radial  deflection  at 
any  point  P  is : 

-  =  '-r((?-*T*')-*-(i-°)''"*-0 

The  neutral  point  is  given  by  the  equation  tan  ^  =  2 

The  case  of  an  elastic  ring  supported  on  a  horizontal 
plane  is  treated  in  a  similar  manner^  and  gives  parallel 
results. 
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VIII.  Some  Observations  on  Witchcraft  in  Basutoland  :-^ 
By  Charles  Griffith,  Goveruor's  Agent. 

[Bead  25th  September,  1878,  by  J.  X.Men'iman,  Esq.] 

The  whole  system  and  institution  of  witchcraft  plays 
such  an  important  part  in  the  scheme  of  savage  society, 
and  its  influence  over  the  minds  and  action  of  the  natives 
of  Africa  is  so  debasing,  that  a  study  of  all  its  variations 
and  peculiarities  ought  to  be  of  much  interest  to  the 
ethnologist,  the  missionary,  and  the  statesman.  The 
witch  doctor  may  be  said  to  be  the  great  foe  of  civilizar 
tion  and  good  Government,  and  unfortunately  he  is 
almost  universal  throughout  Africa.  Appearing  as  the 
blood-stained  fetish  worshipper  in  the  equatorial  regions, 
whence  he  was  imported  into  Jamaica  and  our  West  India 
possessions  in  the  shape  of  the  Obeah  man,  countless 
rictims  almost  daily  mark  the  force  of  terror  which 
stands  in  those  dark  regions  in  the  place  of  all  the  elabo- 
rate systems  of  art,  science,  government,  and  religion 
which  in  other  climates  the  imagination  of  more  favoured 
races  has  developed.  The  intellect  of  Caliban,  in  these 
dark  rites,  which  would  be  awful  if  they  were  not 
grotesque,  finds  means  to  satisfy  the  craving  for  the 
supernatural,  and  gives  expression  to  the  first  glimmerings 
of  those  feelings  to  the  outcome  of  which  we  owe  a  great 

?art  of  that  complex  civilization  which  surrounds  us. 
towards  the  eastern  and  south-eastern  parts  of  the 
continent,  the  terrorism  of  witchcraft  has  developed  into 
an  important  engine  of  statecraft,  but  in  its  social  aspect 
it  is  decidedly  milder  than  in  the  equatorial  belt,  while 
among  the  Hottentots,  and  as  far  as  we  are  able  to  learn 
among  the  scattered  fragments  of  the  Bushman  race, 
witchcraft  is  mixed  up  with  observances  and  beliefs,  such, 
for  instance,  as  those  connected  with  animal  worship 
and  with  respect  paid  to  the  heavenly  bodies  which 
seems  to  point  to  a  different  origin  for  the  supernatu- 
ralism  of  these  races,  and  perhaps  indicates  the  decaying^ 
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remains  of  an  earlier  and  higher  state  of  society  scarceljr 
to  be  traced  in  any  other  particular  among  these  beings 
who  are  generally  regarded  as  belonging  to  the  typical 
lowest  depth  of  humanity. 

The  form  of  witchcraft  with  which  we  are  most 
intimately  acouainted  in  South  Africa,  is  connected  with 
that  branch  oi  Animism,  to  use  Mr.  Tylor's  word,  which 
is  founded  on  a  belief  in  and  a  respect  paid  to,  the  manes 
of  deceased  ancestors.  This  appears  to  be  the  governing 
idea,  and  is,  I  need  scarcely  point  out,  similar  to  that  to 
which  among  other  races  we  owe  so  manj  beautiful 
myths  which  have  for  thousands  of  years  dehghted  alike 
the  school-boy  and  the  man  of  letters. 

This  culture  of  the  manes  is,  however,  more  or  less 
completely  obscured,  and  the  various  ramifications  which 
it  has  assumed  among  the  daily  life  of  the  different  tribes 
has  caused  the  underlying  iaea  to  be  in  many  cases 
entirely  lost  sight  of.  The  principal  branches  of  the 
supernatural  profession  among  the  Bantu  tribes  are 
ram-making,  the  cure  of  diseases,  and  the  providing  of 
charms  or  medicine  to  ensure  the  recipient  success  in  his 
undertaking,  while  again  the  cure  of  diseases  has 
developed  into  what  is  now  the  most  important  branch 
of  this  superstition,  the  indication  bv  the  wizard  of  the 
person  or  things  who  have  caused  either  sickness  or  other 
misfortune,  a  gift  of  discovery  which  has  been  diverted 
into  a  horrible  engine  of  wrong-doing  and  oppression. 
The  details  of  witchcraft  differ,  as  might  be  expected^ 
among  the  several  tribes  who   have  severed  from  the 

J)arent  stock,  though  in  all  it  is  presumed  that  they  start 
rom  the  original  manes  worship  above  alluded  to.  Most 
interestibg  particulars  regarding  our  frontier  Kafirs  have 
been  pubUshed  by  the  Revs.  Du^more  and  Holden,  and 
a  wide  field  still  remains  to  which  I  venture  to  call  the 
attention  of  the  ethnological  section  of  this  society,  for 
research  as  to  the  origin  and  development  of  many  of 
the  facts  collected  by  these  gentlemen  and  others  wmch^ 
if  more  fully  studied,  might  tend  to  throw  much  light  on 
some  of  the  problems  wmch  are  engaging  the  attention 
of  our  more  advanced  thinkers.  The  following  notes 
were  kindly  supplied  by  Mr.  Griffith,  the  Governor's 
Agent  in  Basutoland,  and  they  will,  I  believe,  indicate 
the  existence  among  that  people  of  a  milder  form  oif 
superstitioi^  such^  as  we  wght  l^aye  looked  for  among  the 
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lees  savage  Becliiiana  race»  as  well  as  in  some  respects  a 
greater  play  of  fancy  which  theorists  may  perhaps  trace 
to  the  different  character  of  the  locality  which  forms  the 
country  of  the  tribe. 

Notes  on  Witchcraft^  Basutoland. 

The  Basntos  make  a  marked  distinction  between 
^tchcraft  (boloi  in  Sisuto)^  and  doctoring  (bongaka)^ 
at  the  same  time  many  Dingaka  (doctors)  are  also  baloi 
(witches),  yet  most  bahi  are  not  doctors. 

A  man  becomes  a  doctot  (n^aka)  by  education  ;  he 
generally  learns  to  know  medicmes  and  their  uses  from 
nis  iather,  who  communicates  all  his  medical  knowledge 
to  him  as  a  legacy,  but  before  the  ngaha  can  practise. 
Ills  father  or  master  must  phatsa  (innoculate)  him,  or  the 
medicines  wiU  not  take  effect, — this  prevents  outsiders 
from  practising  without  a  licence.  If  the  young  ngaha 
is  enterprising  he  finds  out  other  medicines  from  other 
dingaha,  the  fee  usually  paid  being  an  ox  for  each 
tnedicine  pointed  out  to  him.  The  ngaha  does  not  pro* 
fess  to  cure  all  diseases,  only  a  certain  number ;  if  he 
undettakes  a  case  he  is  supposed  to  know  the  disease  and 
to  profess  that  he  is  able  to  cure  it ;  he  is  onlv  paid  if  a 
cure  takes  place,  but  any  sheep  or  cattle  slaughtered 
during  the  treatment  for  the  pim)ose  of  purification  do 
not  count  as  payment^  although  all  the  flesh  may  be  given 
to  the  doctor ;  they  can  only  count  as  compensation  for 
his  medicines  and  for  the  trouble  he  has  had  in  digging 
for  them  and  cooking  them. 

As  most  diseases  are  supposed  to  be  caused  by  a  spell 
east  over  the  patient  it  is  necessary  for  the  doctor 
(ngaka)  to  know  something  about  charms,  so  as  to  break 
the  spell ;  a  notable  step  toward  breaking  the  ^ell  is  the 
discovery  of  the^witch,  which  is  made  by  the  **  bones  " 
(ditaola),  the  doctor  is  tiierefore  required  to  be  a  ^'  Senohe^^ 
(diviner)  though  all  doctors  are  not.  By  throwing  the 
divining  bones  or  ditaola  he  finds  out  who  is  the  witch,  and 
what  must  be  exacted  from  the  witch,  either  in  the  shape 
of  payment  or  punishment  or  by  the  performance  of 
some  act  in  order  that  the  spell  ma^  be  removed ;  of 
course  if  the  patient  is  a  chief  or  influential  person  the 
-witch  indicated  by  the  divining  bones  has  a  bad  time  of 
it. 
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The  same  doctor  was  good  enough  to  throw  the  boDes 
(dolosi)  at  my  request  to  indicate  the  whereabouts  of 
some  missing  oxen.  Possibly,  however,  the  fee  which 
was  contingent  on  the  success  of  his  predictions  was  not 
tempting  enough,  for  the  oxen  were  never  recovered, 
though  in  many  cases  I  was  informed  that  a  magic 
consultation  with  the  doctor,  who  generally  has  a  shrewd 
idea  of  how  the  world  wags,  leads  to  a  recovery  of  stolen 
property.  X  have  also  heard  ofwhite  people  who  go  further 
and  employ  them  as  Europeans  do  gipsies  in  an  avowedly 
supernatural  capacity.  Truly  belween  the  ragged  dirty 
wHch  doctor  throwing  his  bones  and  the  inspired  priestess 
of  the  i^ythiaa  Apollo,  giving  her  oracles  to  embassies 
sent  by  states  who  represented  the  civilization  and 
culture  of  the  world,  there  is  a  sufficiently  wide 
interval,  and  yet  perhaps  not  so  wide  as  at  first  sight 
might  appear.  The  degrading  and  incomprehensible 
phenomenon  of  spintualism  flourishing  side  by  side  with 
the  most  advanced  theories  of  science  seema  to  shew  that 
our  African  witchcraft  is  only  a  branch  of  a  world-wide 
error,  if  it  does  not  indeed  indicate  the  melancholy  truth 
that  fetishism  of  some  kind  or  another  is  a  craving  of 
humanity  ;  and  that  refine  and  civilize  as  we  will,  the 
terrorism  of  the  supernatural  is  one  of  those  dark  facts 
of  our  nature  akin  to  our  passions  themselves,  the 
inheritance  perhaps  of  some  brute  ancestor,  which 
neither  civilization,  education,  nor  even  a  higher  futh 
itself,  is  wholly  able  to  subdue. 
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IX.   The   Granites  and  Gneiss  of  the  Colony, — By  W. 

ProBser,  F.G.S. 

[Read  27th  February,  1878.] 

There  are  certain  features  in  connection  with  the 
granites  and  gneiss  of  Sea  Point  that  f^e  of  sufficient 
nnportance  to  entitle  their  being  brought  before  the 
notice  of  this  Society.  For  the  sake  of  cleamess^  I 
shall  briefly  enumerate  the  chief  points  to  which  I  am 
desirous  of  directing  your  attention  this  evening. 

Firstly. — There  are  evidences  that  the  gramte  of  Sea 
Point,  mer  protruding  itself  through  the  Silurians  had 
overlaid  these  sedimentary  beds,  in  lateral  directions^  for 
some  distance. 

Secondly. — That  this  overlying  granite  was  one  of  the 
agents  concerned  in  bringing  about  the  present  meta- 
morj^faic  character  of  these  rocks^  when  it  occurred  at  any 
considerable  distance  from  the  line  of  the  central  granitic 
dike. 

Thirdly. — That  the  presence  of  gneiss  over  the  clay- 
slate  and  immediately  beneath  the  granite,  tends  to 
jHTOve  that  more  than  one  granitic  eruption  must  have 
taken  place. 

Lastly. — The  utilization  of  the  presence  of  the  posi- 
tion of  the  granite  over  the  clayslate  for  obtaining 
water  by  bonng. 

The  Table  Moimtain  range  is  one  of  the  best  places 
to  commence  studying  the  rocks  of  the  Colony.  Here 
we  have  a  certain  order  of  succession. 

(1)  Granite. 

(2\  Silurian. 

(3;  Devonian. 

The  same  order  is  always  observable  elsewhere.  The 
Silurian,  in  all  its  mountain  chains,  is  accompanied  by  the 
protruding  granite,  and  is  generally  capped  by  the  Table 
Mountain  sandstone.  Hence  it  follows  that  any  general 
laws    which  can  be  deduced    respecting  the  relative 

TBAN8«  PHIL.  SCO.  1878.^ PABT  IX. 


94  W.  Prosser,  F.G.S.,  on  the  Granites 

positions  of  these  three  great  rock  divisions  as  seen  ia 
our  own  neighbourhood^  holds  good  for  the  rest  of  the 
colonjr.  For  instance,  the  granite  of  Bain's  Kloof  is 
superimposed  by  the  Silurians  which  in  turn  are  again 
covered  by  Devonian  sandstones.  Again,  near  Wor- 
cester, we  have  the  Silurian,  with  the  granite,  and  above 
them  are  seen  the  sandstone.  Nay,  more,  the  very 
tabular  form  of  this  district  is  exceedingly  common  in 
the  southern  and  western  parts  of  the  colony. 

Considerable  analogy  seems  to  prevail  between  the 
granites  of  the  Cape  and  those  of  Namaqualand  as 
described  by  Mr.  Wyley.  There,  as  here,  the  same 
order  is  preserved  with  the  Silurian,  Gneiss,  Granite, 
and  Table  Mountain  Sandstone.  Thus,  for  all  practical 
purposes,  we  may  regard  the  lithological  phenomena  of 
the  Lion's  Head,  and  its  spur,  Sea  Point,  as  a  type  of 
what  is  seen  in  other  parts  of  South  Africa. 

With  the   exception  of  Kamiesberg  and  Lilyfontein 
the  granite   of  the  colony  nowhere  gives   that   air  of 
grandeur  to  the  scenery  which  one  sees  associated  with  it 
m   Europe.     On    the   contrary,  in   South   Africa,   the 
granitic  scenery  is  always  subordinate  to  that  of  the 
Silurian  and  Devonian,  because    it   is  always  capped 
by  these  formations.     The  Paardeberg  and  the  Paarl  are 
the  most  prominent  granite  elevations  ;  still  these  are  only 
some  twelve  or  fifteen  hundred  fdet  in  height.     Possibly 
the  present  elevation  of  the  granite  peaks,  is  by  no 
means  what  it  was  before  the  abrading  and  lessening 
influences  of  the  Silurian  and  Devonian  periods  were 
brought  to  bear  upon  them.     The  presence  of  granite, 
however,  as  a  basement  rock  of  many  of  oiu:  mountain 
ranges,  plays  an  important  part  in  the  formation  of  the 
scenery  of  the  colony :  nowhere  has  it  contributed  to 
form  bolder  or    more  picturesque  views  than  in  the 
neighbourhood  of  Cape  Town. 

At  one  time  granite  was  considered  to  be  the  primary 
rock  work  in  the  earth's  crust,  that  upon  which  the  earliest 
sedimentary  formation  were  invariably  laid.  Now,  how- 
ever, a  different  view  is  held,  for  many  examples  occur  of 
newer  granites.  Indeed,  granite  may  be  of  any  age,  as 
far  as  the  era  of  its  deposition  is  concerned  ;  as  to  the 
lime  or  source  of  its  origin  nothing  is  known.  The  space 
in  time,  when  the  granite  of  the  Cape  colony  was 
brought  to  the  surface,  is  placed  beyond  a  doubt  by  the 


a^id  Gneiss  of  the  Colony,  9& 

surrounding  rocks.  Having  protruded  through,  or  been 
spread  out  over,  the  clayslates,  the  granites  in  question 
belong  to  that  period  in  palseozoic  days  which  U  between 
die  Silurian  and  the  Devouian^  after  the  Silurian^  and 
be/ore  the  old  Ked  Sandstone  days.  This  is  at  once 
demonstrated  by  its  occurrence  first  through^  and  then 
over,  the  former,  while  it  lies  below  the  latter.  There 
is  no  instance  in  the  colony  of  the  old  Bed  having  been 
in  any  way  disturbed  by  the  granite.  This  proves  that 
the  granitic  erruption  had  ceased  with  the  deposition  of 
the  l>evonian  roclcs. 

Mr.  G.  A.  Bain>  speaking  of  the  Gneiss  (Granites)  of 
the  Cape,  says  : — "  Gneiss  never  occurs  but  in  contiguity 
with  granite,  for  it  seems  always  to  pass  into  clayslato 
when  beyond  the  influence  of  the  Plutonic  rocks  below. 
G^neiss  occurs  at  Platte  Klip  at  the  foot  of  Table  Moun- 
tain, Hottentots'  Holland,  and  near  Little  Brak  Biver 
in  the  district  of  George.  I  consider  it  to  be  contempo- 
raneous with  the  clayslate." — Ba  in,  p.  180.  Though  Mr. 
Bain  is  correct  as  to  the  corelation  of  the  gneiss  and  the 
granite,  the  section  at  Sea  Point  disproves  the  passage 
of  the  former  into  the  clayslate.  Not  onlv  is  the  gneiss 
unconformable  to  the  clayslate,  the  latter  being  vertical, 
while  the  former  is  as  horizonlal  as  the  rock  surface  will 
permit,  but  the  abraded  character  of  that  surface  proves, 
that,  the  periods  elapsed  between  the  deposition  of  the 
Silurian  and  Gneiss ;  one  ranging  from  the  time  of  its 
deposition  to  its  upheaval,  and  a  second  period  reaching 
thence  until  the  gneiss  was  formed.  And  judging  by 
the  smoothly  worn  appearance  of  the  face  this  second 
period  was  not  a  brief  one. 

The  Granite  of  the  Table  Mountain  Bange  presents 
one  feature,  which  is  almost  unique  even  for  this  rock, 
which  presents  so  great  a  variety  of  physical  appear- 
ances, as  well  as  lithological  structure.  We  refer  to  the 
fact  that  it  once  must  have  covered  a  not  inconsiderable 
area  of  the  adjoining  sedimentary  clayslates.  This 
phenomenon  is  best  studied  on  the  shores  of  Green 
Point,  where  evidence  of  it  can  be  examined  in  numer- 
008  sections,  views  of  which  are  now  before  you ;  some 
of  the  specimens  which  lie  on  the  table  will  still  further 
assist  us  in  reali2dng  the  matter.  Most  of  these  speci- 
mens have  been  taken  from  the  shore  beds  which  he  to 
the  a  little  westward  of  Sea  Point  Cottage,  the  residence 
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of  H.  Solomon,  E^q.  Right  opposite  Mr.  Solomon's 
flagstaff,  on  the  beach,  may  be  seen  a  layer  of  a  some- 
what coarsegrained  granite  overlying  the  sedimentary 
rock^  (See  Specimen  A).  This  layer  of  superficial 
granite  commences  at  nothing,  at  the  distance  of  a  few 
^ards  above  high  water  mark,  but  rapidly  thickens  as 
it  passes  under  the  sea.  The  surface  of  the  subjacent 
rock  bears  all  the  evidences  of  having  been  water-worn, 
and  the  superincumbent  granite  has  insinuated  itself  into 
every  hollow  and  crevice.  At  little  further  east,  and  at 
a  spot  which  is  present  almost  entirely  covered  by  the 
low  tides,  is  another  outlier  of  granite,  which  also 
appears  to  thicken  in  a  northerly  direction,  that  is,  under 
the  sea. 

As  we  have  already  intimated  a  marked  change  has 
been  effected  in  the  sedimentary  rocks  lying  below  the 

Sranite.  They  have  been  rendered  highly  crystalline, 
oth  the  chief  component  ingredients,  or  the  material, 
as  it  were,  of  whicn  the  bulk  of  the  rock  has  been 
formed^  and  the  cementing  medium,  silicic  acid,  have 
been  crystallized.  The  former  appears  in  separate 
aggregated  crystals,  while  ihe  latter  has  assumed  the 
appearance  o/ branching  forms;  both  the  crystaU  and 
the  reticulated  forms  lie,  as  a  rule,  parallel  to  the  plane 
of  the  deposition  of  the  original  beds.  (See  Specimen 
X.)  This  peculiar  crystaUine  appearance,  coupled 
witn  the  direction  of  the  master  joints,  clearly  proves 
that  these  beds  of  sedimentary  origin  have  been 
metamorphosed,  and  in  the  absence  of  all  other  agents 
we  must  conclude  by  the  superincumbent  granite.  This 
metamorphosed  character  is  therefore  a  fair  guide  to 
the  extent  of  surface  which  had  at  one  time  been 
covered  by  the  granite ;  in  other  words,  wherever  this 
peculiar  form  of  metamorphic  change  is  now  seen, 
although  other  rock  lies  near  at  the  present  day,  we 
may  fairly  conclude  that  it  waa  once  covered  by  the 
adjacent  granite,  and  if  this  view  be  a  correct  one,  the 
granite  rock  must  have  originally  overlaid  the  older 
Silurian  rock  to  a  distance  of  more  than  half  a  mile 
from  the  edge  of  the  great  granitic  mass.  There  are, 
however,  two  ways  of  looking  at  this  correlation  of  the 
granite  and  clay  slate.  Those  who  believe  granite  to  be 
itself  an  altered  stratified  rock,  would  at  once  overcome 
the  diffioidty  by  considenng  that  it  had  been  deposited 
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in  its  present  situation  by  water,  and  that  it  had  been 
subsequently  metamorphosed  into  its  present  crystalline 
condition.  This  theory  does  not  agree  with  the 
difference  in  the  planes  of  stratification,  if  one  may  say 
that  granite  has  plane  a  of  stratification.  Curiously 
enough,  this  view  is  apparently  supported,  if  not  greatly 
confirmed,  by  a  mass  which  forms  itself  into  a  bold 
rugged  little  headland  a  short  distance  to  the  west  of  the 
spot  where  the  granite  was  seen  directly  overlying  the 
metamorphosed  sedimentary  rocks.  The  rocks  com- 
posing this  little  headland  are  to  all  appearance  bedded  ; 
and  their  bedding  too  is  conformable  to  thai  of  the 
sedimentary  rocks  below. 

On  proceeding  still  westward,  across  the  litble  bay 
which  is  bounded  on  the  east  by  these  last  mentioned 
beds,  and  coming  nearer  the  great  central  granite  mass, 
another  phase  of  the  same  rock  is  seen.  Here,  a  little 
quarry  gives  a  good  section,  showing  gneiss  resting  on 
the  sedimentary  rocks,  following  the  various  inequalities 
of  their  worn  surface.  Over  the  gneiss  again  comes  coarse 
crystalline  granite.  (See  Specimen  C).  Whatever  it  may 
be  elsewhere,  there  is  no  great  thickness  of  gneiss  at  this 
place.  Here  too,  one  sees  how  the  two  rocks  gradually 
pass  into  each  other. 

The  gneiss  rests  unconformably  on  the  metamorphosed 
clay  slate,  and  is  of  that  kind  which  is  generally  considered 
as  gneiss  proper,  passing  into  mica  schists.  I  have  seen 
no  porphoritic  gneiss  ortycuile  in  the  colony.  As  is 
cranmonly  the  case  it  is  hard,  tough,  and  crystalline, 
showing  the  curves  and  flextures  of  its  stratification  in  a 
markea  d^ree.  And  though  in  the  main  Gneiss  mav 
belong  to  any  age,  the  time  of  the  deposition  of  the  rock 
under  our  notice  is  fixed  by  the  surrounding  formations. 
Its  plane  of  deposition  lies  at  right  angles  to  that  of  the 
clayslates  below.  Higher  up  it  become  coarser-grained, 
until  it  resolves  itself  into  granite,  containing  large 
crystals. 

A  more  instructive  section  can  scarcely  be  found. 
True  it  is  on  a  small  scale,  but  the  lessons  it  teaches 
are  none  the  less  interesting,  ou  that  account.  And 
they  are  &s  follows  : — After  the  upheaval  of  the  clay- 
slates  there  was  a  period  of  rest,  during  which  the 
adjoining  granite  was  sorted  bv  water,  and  the  resulting 
gneiss  laid  over  the  previously  water-worn  shore  beds. 

H 


98  W,  Prosser,  F.G.S.,  on  the  Granitei 

Then  came  a  period  of  commotion  and  unrest^  in  wUch 
the  gneissic  sediment,  in  common  with  a  considerable 
area,  of  the  adjoining  Silurian  rocks  became  covered  with 
freshly  erupted  granite.  But  no  disturbance  of  the  gneiss- 
covered  strata  accompanied  this  outburst,  for  the  gneiss 
shows  no  sign  of  fracture,  or  of  displacement.  Then 
came  a  long  period  of  subsidence ;  during  which  the 
Silurian  hills  were  submerged  beneath  the  sea  level,  and 
became  covered  over  with  the  Table  Mountain  Sand* 
stones ;  and  lastly,  bv  a  general  upward  movement,  these 
were  again  lifted  high  out  of  the  ocean. 

Most  of  the  usual  minerals  accompanying  the  ffranite 
are  found  at  Sea  Point.  Good  hand  specimens  oi  black 
obsidian  are  found  on  the  slopes  of  the  Table  Mountain. 
Lar^e  crystals  of  tourmaline  are  frequently  lefl  in  the 
partially-decomposed  very  coarse  granite.  Talc  of 
moderate  size  is  occasionally  seen.  The  slopes  of  the 
hills  above  a  certain  height  are  covered  with  immense 
deposits  of  decomposed  felspar  in  the  form  of  kaolin, 
much  of  which  is  of  sufficient  purity  for  the  manufacture 
of  porcelain.  Trachite  occurs  in  a  few  places,  as  at  Sea 
Point.  Here  other  lodes  of  pyrolusite  or  the  peroxide 
of  manganese  are  found  either  in  the  granite  or  at  the 
junction  of  the  granite  with  the  overlying  sandstones. 

Nor  is  it  uninteresting  amidst  all  these  and  many 
subsequent  changes  to  find  the  continuity  of  life  on  the 
globe  such  that  the  very  same  waters  which  deposited 
those  far-off  Gneissose  and  Devonian  beds  and  those 
which  wash  our  shores  this  day,  contain  one  and  the  same 
organism.  The  modem  terebratula  of  Sea  Point  is 
scarcely  distinguishable  from  its  patriarchal  fossil  Devo- 
nian prototype.  This  shell  has  come  down  in  an  un-. 
broken  line  from  the  youth  of  the  earth  to  these  latter 
days. 

The  granites  of  Sea  Point,  in  common  with  those  of 
the  Paarl,  are  of  the  usual  typical  kind,  and  composed 
of  quartz,  felspar,  and  mica^  arranged  in  distinct  grains 
or  crystals.  It  is  highly  crvstalline.  It  presents  no 
traces  of  deposition  or  stratification,  but  varies  from  a 
fine  to  a  very  coarse-grained  kind. 

But  to  proceed  a  little  further  east  comes  the  great 
mass  of  protruding  granite.  It  rises  in  mountain 
masses,  giving  that  peculiarly  bold  appearance  to  that 
*ipgpl#r  hill.  \\\G  Lion's  Head.     On  the  eastern  side  of 
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the  granitic  wall^  the  clay  slate  beds  are  seen  to  be 
in  9.n  almost  vertical  direction^  while  both  the  plutonia 
and  the  sedimentary  rocks  are  crowned  with  the  horizonctl 
red  sandstone  beds. 

Let  us  now  endeavour  to  trace  the  connection  which 
may  have  existed  between  the  protruding  granite  and  the 
present  upturned  position  of  the  adjoining  clay-slates  ; 
and  especially,  as  to  whether  their  now  high  inclination 
is  solely  due  to  the  extrusion  of  this  plutonic  matter,  or 
whether  we  have  to  seek  for  some  other  cause  of  the 
change  from  the  horizontal  to  the  vertical  from.  The 
first  consideration  is  that  of  the  quantity  of  matter 
to  be  upheaved ;  that  is,  supposing  the  granite  to  have 
been  the  primary  and  sole  agent  in  uplifting  the  beds 
from  their  once  level  position  to  that  on  edge,  hov7  great 
a  depth  of  beds  had  to  be  overturned.  These  clay  slates 
are  at  least  two  miles  thick,  and  during  the  whole  of  the 
two  miles  the  component  beds  have  a  very  high  angle. 
It  is  scarcely  probable,  or  even  possible,  for  any  force 
acting  at  any  one  spot  or  along  an  axis  of  hundreds  oi 
miles  to  have  the  power  of  changing  the  plane  of  incli- 
nation from  the  horizontal  to  that  of  90°  for  a  depth  of 
two  miles — ^to  have  changed  or  rather  overturned  strata 
two  miles  deep,  so  that  they  mi^ht  stand  on  edge.  It 
is  impossible  to  conceive  of  any  force,  acting  with  such 
an  unrigid  leverage  as  that  of  rock  matter,  being  able  to 
so  revolve,  as  it  were,  on  a  hinge  such  an  enormous  mass 
of  matter.  Besides,  an  eruptive  force  is  more  of  a 
ahattering,  a  riving,  than  an  uplifting,  or  an  overturning 
power.  To  effect  such  a  complete  cnange  in  the  position 
of  strata  over  a  large  area  so  as  to  place  them  on  edge, 
the  uplifting  force  must  act  under  much,  or  the  whole, 
of  the  said  strata.  And  even  then  there  must  be  a  free 
end,  to  permit  of  the  swinging  action,  for  no  overturning 
can  occur  without  considerable  room.  A  shattering 
results  instead.  Beisides  an  irruptive  action,  like  that  of 
granite,  can  only  be  exercised  on  one  spot,  and  vertically 
upwards,  and  could  not  by  any  possibility  have  operatea 
over  large  areas. 

We  do  not  mean  to  say  that  the  extrusion  of  so  much 
granite  had  not  an  effect  and  a  great  effect,  though  an  in- 
direct one,  on  the  conversion  of  the  clayslates  from  their 
original  horizontal  position  to  the  vertical  one  which  they 
now  occupy.     That  the  grmite  had  much  to  do  in  this 
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matter  is  evident  from  the  fact  that  the  axis  of  the 
line  of  dislocation  of  the  clayslate  is  parallel  with  that 
of  the  granite  ;  the  same  might  be  said  of  the 
axis  of  the  adjoining  synclynals  and  anticljnals  on  either 
side.  The  probable  series  of  operations  were  the  follow- 
ing. The  intrusive  force^  acting  vertically  upward^  would 
remove  away  a  sufficient  portion  to  permit  the  molten 
matter  to  issue  forth.  A  nssure  would  then  be  created 
equal  in  width  to  that  of  the  issuing  granite.  In  time^  as 
the  molten  matter  continued  to  issue  forth  the  superficial 
beds  would  be  weakened  more  and  more  until  at  last  they 
would  fall  in  like  the  flat  roof  of  a  house^  and  would 
stand  at  a  greater  or  less  angle  of  inclination. 

A  Imowledge  of  the  fact  that  the  granite  covers  the 
sedimentary  rocks  has  some  importance  from  a  utilitarian 
point  of  view.  Water  is  certain  to  be  flowing  through 
the  small  interstices  which  invariably  occur  between  we 
two  rocks.  If,  therefore^  the  granite  be  bored  through^ 
this  supply  of  water  would  be  recovered.  Fountains 
would  greatly^  enhance  the  value  of  lands  which  lie  too 
high  on  the  hill  side,  as  at  Sea  Pointy  to  obtain  water  from 
the  waterworks. 

A  still  newer  eruptive  rock  than  the  granite  appears  a 
little  this  side  of  the  Clifton  Hotel,  on  theside  of  the  Kloof- 
road,  in  the  form  of  a  dyke  of  Greenstone.  It  is  easily 
distinguished  from  the  surrounding  granite  by  its  colour 
and  form. 


^ 


J.  0.  JUTA, 

BLISHXK.       ^OKSEUJER,      AND      ^TATIONZR. 


I 
[ 

aaroZiisBc,  hvtch,  frsvcb,  axtb  obbmlajt  books, 


kBportetf  ^y  Byrmry  aKall  Steamer,  and  sttppUed  to  subscribers 
^'         aaj^rlftere  In  Jkftioav  at  ttie  lowest  Frlee  and  witb 
f  ^efli&lantyandSispatcli. 


k 

C0lLc6£S  and   educational  INSTITUTIONS  SUPPLIED  WITH  EVERY  REQUISITE 

I 

AT  THE  LOWEST   KATES, 

\ 

t'*d.  n»  a  large    Stock  U  always  h'pt  on   hand,  all  delay    is  avoided 


;  J.  C.  Jdta  has  the  Oldest-established  Book-eelling Business  in  tlie  Colouy^ 
ind  keeps  the  largest  and  most  varied  Stock  in  all  Departments  of 
Literature.  He  iS  the  only  regular  Publis her  and  Importer  of  all  works 
(cifctic^  to  South  Africa  ;  and  ha3  always  on  band  a  large  supply  of  the 

hirlicationa  of  the  following  Firms,  for  which  he  is  Agent  in  Cape  Town  :— 

f 

!       The  Society  f)sr  the  Promotion  of  CHiristian  JKnowledgre. 
i       Kessm.  7.  4b  A.  ChurehiU,  JKedieal  Vnblishers. 

Kesers.  Stenrens  dt  Haynes,  liaw  Publishers. 

And  the  Orang'e  Judd  Company,  America. 


CITALOGUES  FREE  ON  APPLICATION. 


I 

•I 


COUNCIL 


J 

OF  THE  A 


SOUTH    AFRICAN    PHILOSOPHICAL    SOGIET^ 


FOR  1877-78. 


ELECTED,  23rd  JULY,  1877 


\ 

i 
i 


His  Excellency  the  Right  Hon.  Sir  H.  B.  B.   Fkebe,  Bart,  G.C.I 
G.O.S.I.,  D.C.L.,  LL.D.,  F.R.S.,  &c.,  President  j 

H.  Bolus,  Esq.  F.L.S.,  Treasurer,  t 

H.  E.  R.  Bright,  Esq.,  F.G.S.  \ 

L.  Dale,  ^Esq.,  M.A.,  LL.D.,  Vice-President, 
H.  A.  Ebden,  Esq.,  M.D. 
J.  G.  Gamble,  Esq.,  M.A.,  M  Inst.  C.E. 
F.  Guthrie,  Esq.,  LL.B.,  General  Secretary. 
D.  Hahn,  Esq.,  Ph.D. 
The  Hon.  J.  X.  Merriman,  M.L  A. 
J.  Shaw,  Esq.,  Ph,D.,  F.L.S. 
R.  Trimen,  Esq.,  F.L.S.,  F.Z  8.,  M.E.S. 


THE    TBANSACTIONS 


or   THB 


SOUTH  AFRICAN 


PHILOSOPHICAL    SOCIETY 


VOLUME    I. 

1877-80. 


CAPE  TOWN: 
PBINTED   FOB  THE  SOCIETY  BT  SAUL  SOLOMON  &  CO . 

1880. 


CAPB  TOWS: 

SAVL  SOLOMON  AHD  U  0., 
rBUTTERS. 


COUNCIL  OP  THE 
SOUTH-AFKIOAN     PHILOSOPHICAL     SOCIETY 

FOR  1877-78. 


Elected,  23rd  July,  1877. 


His  Excellency  the  Right  Hon.  Sir  H.  B.  E.  Frere,  Bart.,  G.C.B.> 
G.C.S.L,  D.C.L.,  LL.D.,  F.R.S.,  &c.,  Prendmt 

L.  Dale,  Esq.,  M.A.,  LL.D.,  Vice-President, 

H.  Bolus,  Esq.,  P.L.S.,  Treasurer, 

B.  Trimen,  Esq.,  F.L.S.,  F.Z.S.,  M.  Ent  Soc,  Lend.,  Oeneral 
Secretary, 

H.  E.  R,  Bright,  Esq.,  F.G.8. 

H.  A.  Ebden,  Esq.,  M.D. 

J.  G.  Gamble,  Esq.,  M.A.,  M.  Inst  C.E. 

F.  Guthrie,  Esq.,  LL.B. 

D.  Hahn,  Esq.,  Ph.  D. 

Hie  Hod.  J.  X.  Merriman,  M.L.A. 

J.  Shaw,  Esq.,  Ph.  D.,  F.L.8.,  F.G.S. 


COUNCIL  OF  THE 

south-apbican  philosophical   society 

FOR  1878-79. 


Elected,  26th  July,  1878. 


Bis  Excellency  the  Bight  Hon.  Sir  H.  B.  E.  Frere,  Bait,  G.C.B.) 

G.C.S.L,  D.C.L.,  LL.D..  F.R.S.,  &c.,  President 
H.  Bolus,  Esq.,  F.L.S.,  Vice-President  and  Treasurer, 
F.  Guthrie,  Esq.,  LL.B.,  General  Secretary. 
H.  B.  R.  Bright,  Esq.,  F.G.S. 
J.  Fforde,  Esq. 

J.  G.  Gamble,  Esq.,  M.A.,  M.  Inst.  C.E. 
D .  Hahn,  Esq^  Ph.  D. 
The  Hon.  J.  X.  Merriman,  M.L.A. 
J .  Shaw,  Esq.,  Ph,  D.,  F.L.S.,  F.G.S. 
J.  Sivewright,  Esq.,  M.A 
B.  Trimen,  Esq.,  F.L.8.,  F.Z.S.,  M.  Ent.  Sot.,  Lend. 


IV 

COUNCIL  OF  THE 
SOUTH  AFRICAU    PHILOSOPHICAL    SOCIETY 

FOB  1879-80. 


Elkcted,  8th  August,  1879. 


David  Gill,  Esq.,  F.B.A.Sh  H.M.  ABtronomer  at  the  Cape  of 

Gk)od  Hope,  PrenderU.^ 
His  Excellency  the  Bight  Hon.  Sir  H.  B.  E.  Freie,  Bai);.,  G.aB., 

G.C.S.I.,  D.CL.,  tL.D.,  F.B.a,  &c.,  Vtee-Prendent. 
H.  Bolus,  Esq.,  F.L.S.,  Trectsurer, 
B.  TrimeD,  Esq.,  F.L.S:,  F.Z.S.,  M.  Ent  Soc.,  Lend.,  Qener<U 

Secretary. 
H.  E.  B.  Bright,  Esq.,  F.G.S. 
L.  Dale,  Esq.,  M.A.,  LL.D. 
J.  Fforde,  Esq. 

J.  G.  Gamble,  Esq.,  M.A.,  M.  Inst.  C.E. 
F.  Guthrie,  Esq.,  LL.B. 
The  Hon.  J.  X.  Merriman,  M.L.A. 
J.  Sivewrightj  Esq.,  M.A. 

*  The  Boles  of  the  Society  provide  that  the  Freddent's  offioe  oinnolbe 
held  by  the  aame  person  for  more  than  two  yeav  oonsecntiTely. 


LIST    OF    MEMBERS 


OF  THE 

80UTH.AFRICAN  PHILOSOPHICAL  SOCIETY 

ON  THE  31ST  DECBMBEB,  1879. 


Ordinary  Members. 


Abercromby,  A.,  M.D. 

Arderne,  H.  M. 

Ayers,  F. 

Bain,  T. 

Barry,  J. 

Bindley,  Rev.  F.  W. 

Boett^r,  G. 
•BoluB,  H.,  F.L.S.,  Treasurer. 

Branf  ord,  E. 
•Bright,  H.  E.  B.,  F.G.S. 

Bachanan;  E.  J. 

Barrowes,  F.  W. 
•Dale,  Dr.  L.,  M.A. 

De  Smidt,  A. 

De  Smidt,  W.,  jun. 

De  ViUieiB,  Sir  J.  H.,  Kt.,  OJ. 

De  Villiers,  J.  H. 

DidMon,  W.  W. 

Dunn,  E.  J. 

Dn  Preez,  H.  P. 

Eaton,  G.  B. 

Ebden,  Hon.  A,  IIL.C. 

Ebden,  Dr.  H.  A. 

Ebden,  J. 

Fairbridfi[e,  C.  A. 
**Fforde,  J.,  C.  E. 

Fisk,  Bev.  G.  H.  W.,  C.M.Z  S. 
•Frere,  H.  E.,  fir  Bartle,Bt., 
F.B.S.,&c.,  &c.,  Vic^Preti- 
dent, 

Friedrichs, 

Finlay,  R. 

FnDer,  T.  E.,  M.L.A. 

FnenteB,  F.  S. 

•Gamble,  J.  G.,  M.I.C.B. 


•Gill,  David,  P.RA.S.,Preauf«n< 

Glynn,  R. 
•Guthrie,  F.,  LL.B. 

Hahn,  Dr.  D. 

Hawthorne,  W.  T. 

Jenonr,  A.  C. 

Jerram,  S. 

Kitching,  Dr.  C.  W.,  M.B. 

Kilgour,  G.,  M.I.C.E.,  F.R.G.S. 

Enoz,  E.  B.  J.,  Abboc.  I.O.B. 

Lightfoot,  Rev.  Canon,  B.D. 

lippert,  W.  A. 

Littleton,  The  Hon,  W.  P., 
C.M.G. 

McGibbon,  J. 

McLonghlin,  P. 

Marquard,  L. 

Martin,  P.  D. 

Matson,  R.  H. 
•Merriman,  Hon.  J.  X.,  M.L.A. 

Moore,  W.  E. 

Morgan,  C.  Lloyd. 

Noble,  J. 

Ogilvie,  Rev.  Canon,  M.A. 

Palgrave,  W.  C. 

RedelinghuyB,  J.  H. 

Risler,  Capt.  T. 

Rutherfoord,  F.  F. 

St.  Leger,  F.  Y.,  B.A. 

Saunders,  J. 

Scanlen,  T.  C,  M.L.A. 

Southey,  Hon.  R,  C.M.G. 

Schunke,  H.  C. 

Shaw,  Dr.'J.,  F.L.S. 


These  marked  *  are  the  preflent  Members  of  the  Counoil 


Silbeibauer,  C.  F. 
oSTewright,  J.,  M.  A,,  C.M.G. 
Smith,  Hon.  C.  4bercrombie, 
Solomon,  S.,  M.L.A. 
Stagg,  Gapt.  Q.  K.  0. 
StegmuD,  Bev.  O.  W. 
Steveae,  C.  M. 
Stewart,  Dr.  J.  Q. 
Tennant,  H.,  M.L.A. 
Theat,  a.  McColl. 


R..   F.LS.,    VJZS., 


General  Seeretary. 
Tweed,  A. 
Upington,     Hon.    T., 

m:la. 

Wesseifl,  J.  C. 


Wilson,  R. 
■Whitton,  J. 

Watermeyer, 

Correspondittg  Members 


,  F.Z.S., 


Ainot,  D..  F.L.S. 
Barber,  Mrs. 
Bowker,  Ool.  J. 

F.R.G.S. 
Buchanan,  Eon.  J. 
Callaway,  Rt.  Revd.  Bishop. 
Cohen,  Emil. 
Ezton,  H.,  M.D. 


Gooch,  W.  D. 
Holub,  E.,  M.D. 
Lnnyon,  Sir  Owen.,  K.C.M.G. 
UcOwan,  P. 
Payn,  F.  P. 
Stent,  Pydney. 

Warren,    Cal.  Charlefl.,  E.B^ 
C.M.G. 


These    mmkcd  ■ 


£  prcBcnt  Ucmtersof  the  Cooncil. 


MEMOIRS. 


FME, 

I.  The  Age  of  the  Vol  canic  Throats  of  the  Upper 
Karoo  Formations  of  South- African.— By 
Dr.  John  Shaw  F.G.8.,  F.L.S.,  Professor 
of  Physical  Science  in  the  South  African 
College        -..        t.«        ...        •••        •••  .  1 

II.  The  Movement  of  Sea  Sands  and  Bar  Har- 
bours.—By  Henry  W.  Piers       7 

III.  Bemarks  on  Moridula  dmtata,  one  of  the 

Insectivorous  Plants,  illustrated  by  speci- 
mens.— By  Dr.  John  Shaw,  F.G.S.,  F.L.S., 
Professor  of  Physical  Science  in  the  South 
Africa  College        11 

IV.  Notes  on  the  Devonian  and  Ash  Beds  of  the 

Karoo    and    Gouph.— By    W.    Prosser, 

V.  Note  on  the  Colorado  Beetle  {Chryaomda 
decemlineata^  Say). — By  Roland  IVimen, 
F.L.S.,  F.Z.S.,  &o.,  Curator  of  the  South- 
African  Museum,  General  Secretary  to  the 
South-African  Philosophical  Society      ...  37 

VI.  On  a  Specimen  of  the  so-called  "  Bonnet  "  of 
the  Southern  Right  Whale. — By  Roland 
Trimen,  F.L.S.,  F.Z.S.,  Curator  of  .the 
South-Afriean  Museum,  General  Secre- 
tar}rto  the  South- African  Philosophical  * 
Society        41 

VII.  The  Heat  of  the  Sun  in  South  Africa.— By  F. 

Guthrie 45 

VIII.  Remarks  on  "  Clicks,*'  with  an  Investigation 
of  the  Etjrmon  of  some  South-African 
Native  Geographical  Names. — By  C.  M. 
Stevens,  late  of  the  Royal  Observatory, 
Cape  of  Good  Hope         5j 

•IX.  (I.)  A  Trans-African  Telegraph.— By  James 

Sievewright,  M.A ogj  /jx 

X.  (II.)   Rainfall  of    South-Africa.— By    John 

G.  Ganftle,  M.A  ,  M.  Inst.  CLE 73  (13J 

*  By  an  ezror  the  numberixiff  of  the  Memoira  and  of  the  pages  was 
commenced,  de  novo^  in  Part  II.  of  this  volnme,  whereas  it  shonld  hare 
begun  at  IX.  and  61  reapectiyely.    Thia  affects  the  Memoin  IX  to  XYII 
and  pages  61  to  160 ;  but  the  proper  consecntiye  nnmberinir  is  resumed 
in  Part  m.  (Memoir  XVIH.  and  page  161).  *     rwnimea 


vm 

PAGE. 

XL  (III.)  Stray  Notes  on  the  Q-eology  of  the 
Fort  Beaufort  Diatrict. — By  Henry  W. 
Jriors***        •••         •#•         •••         •••         •••    oo  ^«vl 

XTT.  (IV.)  On  the  Peculiar  Colours  of  Animals  in 
relation  to  Habits  of  Life. — By  M.  E. 
Barber  (Communicated  by  the  Geueral 
Secretary)    ..        87  (27) 

XnL  (V.>  The  Limestones  of  the  Colony.— By  W. 

Prosser,  F.G.S 107  (47) 

XIV.  (VI.)  The  Petrography  of  Table  Mountain 

Vallw.— By  D.  John  Shaw,  F.L.S.,  F.aS.  115  (55) 
XV.  (VII.)  Continuous  Girders,  Arched  Ribs,  and 

Tension  Circles.— By  F.  Guthrie 127  (67) 

XVI.  (VIII.)  Some  Observations  on  Witchcraft  in 
Basutoland. — By  Charles  Griffith,  Gover- 
nor's Agent  (Communicated  by  the  Hon. 

J.  X.  Merriman) 147  (87) 

XVn.  (IX.)    The    Granites   and  Gneiss    of    the 

Colony.— By  W.  Prosser,  F.G.S 153  (93) 

XVIIL  Note  on  the  "  Singerjie "  (Platypletera  ca- 

/>enirt«).^ By  C.  Lloyd  Morgan    161 

XIX.  Contributions  to  a  Comparative  Dictionary 
of  the  Bantu  Languages. — Collected  by 
C.  G.  Biittner,  Missionary,  Director  of 
the  Augustinum  Institution,  Otyimbin- 
gue,  Damaralaod.-— (Communicated  by  the 

General  Secretary) IIB 

XX.  Locusts  and  Locust  Birds.^— By  M.  £.  Barber         1SF3 

XXI.  A  Storage-Reservoir  in  the  Achterveld.— By 

John  G.  Gamble,  M.A.,  M.  Inst.  C.E.,    ...         219 


(  zxvii  ) 

Wednesday,  27th  November^  1&78. 

Ordinanr  Monthly  Meeting. 

Mr.  Bofua,  Vice-President,  in  the  Chair. 

Eight  Members  present. 

Mr.  H.  E.  B.  [Bright  exhibited  some  minerals  from 
Damaraland^  which  had  been  sent  to  him  by  Mr. 
Palgraye,  and  made  some  remarks  on  the  Oeolpgy 
and  Mineralogy  of  that  district. 

Mr.  IL  Trimen  exhibited  specimens  of  two  species 
of  NycieribiUy  a  genns  of  apterous  insects  only 
fonnd  as  parasites  upon  certain  Bats,  and  referred 
by  entomologists  to  the  order  of  Diptera.  One 
species  was  of  unusually  lorge  size,  and  had  been 
taken  from  a  small  Bat,  Mimopterus  Schreilersii, 
inhabiting  the  so-called  ''guano"  caves  near 
Montagu. 

Mr.  Trimen  also  exhibited  a  pair  of  the  singular 
cricket  of  the  genus  Anostostoma,  which  is  found 
near  Cape  Town.  The  male  cricket  is  most 
remarkable  for  the  extraordinary  size  and  form  of 
the  mandibles  and  other  organs  of  the  mouth. 

Some  rare  South  African  Lepldoptera,  exhibited  by  Mr. 
Trimen,  included  Papilio  Antheus  and  Lophostethus 
Dumolinu  from  Port  Natal,  and  Acnza  Babbale 
and  Charaxes  Castor  from  Delagoa  Bay. 

Wednesday,  29th  January,  1879. 

Mr.  H.  Bolus,  Vice-President,  in  the  Chair. 

Sixteen  Members  and  four  VisitorB  present. 

The  foUowiog  gentleman  was  declared  duly  elected  : — 
George  McCoU  Theal,  of  Alice, 

as  Ordinary  Member. 

Mn  Dunn  made  some  remarks  on  the  Coal  of  the 
Camdeboo  and  Beaufort  West. 

In  the  discussion  which  ensued,  Messrs.  Bright,  Knox, 
Bolus,  and  Guthrie  took  part. 

Mr.  C.  M.  Stevens  exhibited  some  Bushman  drawings 
sent  to  the  Society  by  Mr.  Lycett,  of  Worcester, 
in  response  to  the  invitation  of  the  Society.  The 
Secrataiy  read  Mr.  Lycett's  letter,  containing  a 
promise  of  copies  of  drawings  from  a  cave  believed 
to  bo  hitherto  unvidted. 
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Mr.  Schunke  read  a  paper  on  the  Geography  of  a  part 

of  South- West  Africa. 
Mr.  MitchinsoQ,  a  Visitor  present/ who  had  recently 

returned  from  part  of  the  district  deaoribed^  made 

some  observations  on  the  subject. 
A  general  discussion  ensued. 

Wednesday,  2Uh  March,  1879. 

Mr.  H.  Bolus,  Vice-President,  in  the  Chair. 

Six  Members  and  one  Visitor  present. 

In  consequence  of  there  not  bein^;  a  suiEcient  number 

of  Members  present,  the  election  of   Members 

nominated  last  meeting  was  deferred. 
Mr.  Dunn  exhibited  a  collection  of  stone  implements 

collected  in  various  parts  of  the  Colony,  and  made 

some  remarks  thereon. 
Mr*  W.  H.  Piers  read  a  paper  on  the  Geology  of 

British  Kaffraria. 

Wednesday,  ZOth  April,  1879. 

In  the  absence  of  the  President  and  Vice-^Preeidenty 
Dr.  Dale  was  elected  Chairman. 
Eight  Members  present. 

In  consequence  of  there  not  being  a  sufficient  number 
of  members  present,  the  gentlemen  nominated  at 
the  two  last  meetings  were  not  elected. 
Notice  of  motion  ot  au  amendment  in  the  Rules  of  the 

Society  was  given  by  the  Secretary  as  follows  :— 
'*  That  Buie  8  of  the  Society  be  amended  so  as  to 

read  as  follows  :  — 
'*  The  President  and  Council  for  the  ensuing  year 

shall  be  elected  from  among  the  ordinai-y  Members 

as  follows  :— 
^^  The  Meeting  shall  by  open  vote  appoint  Scrutineers, 

and  shall  determine  the  time  at  which  the  election 

shall  close. 
<«  Every  Member  pre:>ent  desiring  to  vote  shall  hand  in 

a  list  of  names,  one  as  President,  and  not  more 

than  t^n  as  Members  ot^  Council,  and  shall  sign 

the  same. 
**The  Scrutineers  shall  mark  off  from  a  iist  of  Members 

with  which  they  shall  be  provided  the  names  of 

those  who  have  handed  in  voting  papers ;  and  alter 


€€ 


(  xxix  ) 

the  eleotion  has  been  closed  the  Soratineer  shall 
make  a  report  showing  the  number  of  votes  given 
for  each  person^  and  the  Chairman  shall  declare 
those  haTing  the  greatest  number  to  be  duly 
elected.  But  in  the  event  of  a  tie«  a  fresh  election 
shall  be  held  in  respect  of  such  names  only  until  a 
complete  Council  be  elected. 
In  the  event  of  a  tie  occurring  a  second  time  between 
the  same  names^  the  election  shall  be  by  lot.'* 

^  l?hat  Section  III.  of  the  Bye-Laws  be  repealed. 

^Tbat  in  Section  Y.  of  the  Bye-Laws  paragraphs 
6,  7,  89  9,  be  abolishedj  and  the  following 
substituted : — 

^  The  Meeting  shall  proceed  to  the  election  of  a 
President  and  Council^  according  to  Rule  8  of 
the  Society." 


fFednuday,  28th  May,  1879. 

Mr.  Bolus,  Vice-President^  in  the  Chair. 

Twelve  Members  present. 

The  following  gentlemen  were  declared  duly  elected : — 
Francisco  Solano  Fuentes,  Ksq..  of  Cape  Town^ 
W.  W.  Dickson,  Esq.,  qf  Cape  Town, 

as  Ordinary  Members,  and 

William  Daniel  Gooch^  Esq.,  of  Durban,  Natal, 
Philip  Firancis  Payn,  Esq.,  of  Durban,  Natal, 

as  Corresponding  Members. 

Proposed  by  Captain  Bisler,  and  seconded  by  Mr. 
Trimen : — That  the  Council  be  requested  to  con- 
sider the  desirability  of  taking  steps  to  welcome 
David  Gill,  Esq.,  F.B.A.S.,  Astronomer-Royal, 
upon  his  arrival  in  this  Colony,  and  of  inviting  him 
to  become  a  Member  of  the  Society." 

Carried. 

Proposed  by  Mr.  Merriman,  and  seconded  by  Mr. 
Fforde  :-^That  the  Eighth  Rule  of  the  Society  be 
amended  as  follows : — 

^'  That  the  President  and  Council  for  the  ensuing  vear 
sbidl  be  elected  at  the  annual  meeting,  to  be  neld 
during  the  month  of  July,  from  among  the 
Ordiuary  Members  as  follows  :-^ 

<*  The  Meeting  shall  by  open  vote  appoint  Bomtiiieers, 
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and  ahftll  determine  the  time  at  wbich  tbe  ^leotion 
shall  close. 

"  Every  Member  preseot  desiring  to  vote  shall  hand 
in  a  list  of  names,  one  as  President,  and  not  more 
than  ten  as  Members  of  Coondl,  and  shall  sign  the 
same. 

"  The  Scrutineers  shall  mark  off  from  a  list  of  Members 
with  which  they  shall  be  provided,  the  names  of 
those  who  have  handed  in  voting  papers ;  and 
after  the  election  has  been  closed  the  Scratiseer 
shall  make  a  report  showin;;  the  number  of  votes 
pven  for  etch  person,  and  the  Chairman  shall 
declare  those  havinft  the  greatest  number  to  be 
dulv  elected.  Bat  in  the  event  of  a  tici  a  freih 
election  shall  be  held  in  respect  of  such  sames 
only  until  a  complete  Council  be  elected. 

''  In  the  event  of  a  tie  occurring  a  second  time  between 
(he  same  names,  the  election  shall  be  by  lot." 

Carried. 

Proposed  by  Mr,  Trimen,  seconded  by  Mr.  Pisfc  :— 
That  Section  III.  of  the  Bye-Laws  be  repealed 
with  the  exception  of  paragraph  4. 

Carried. 

Proi>oaed  by  aeoonded  by 

That  in  Section  V.  of  the  Bye-Laws,  paragraphs 
6,  7,  8, 9  be  abolished  and  the  Iblloning  eubstitpted, 

"  ^''1,  ^.*f  ^'ng  Bball  proceed  to  the  election  of  a 
rresident  and  Council  according  to  Bole  8  of  the 


ff^edaeidm/,  30th  July,  1879. 
Ordinary  Monthly  Meeting. 

ident,  in  the  Chur. 

I  present. 

|M  were  proposed  :— 

W.  F,  LketoZ 

^•«V^-S.,  Astronomer  BovaL 

^*  Aberorombie  Smith. 
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» 

Proposed  by  Mr.  A.  Ebden^  seconded  by  Mr.  Bran- 
ford  : — That  Rah  5  of  the  Society  be  suspended 
for  the  purpose  of  proceeding  to  the  immediate 
election  of  the  gentlemen  just  nominated. 

Carried  unanimously. 

Proposed  by  Mr.  J.  W.  Ebden^  and  seconded  by  Mr. 
F.  S.  Faentes  : — That  the  above-named  gentlemen 
be  elected  Members  of  the  Society. 

Carried  unanimously. 

Wednesday y  30th  July,  K79. 

A.nnual  G-eneral  Meeting. 

Mr.  Bolus,  Vice-President,  in  the  Chair. 

Twenty-one  Members  present. 

The  General  Secretary  read  the  General  Report  of 
the  Society  for  the  past  year,  and  the  Report  of 
Mr.  C.  M.  Stevens,  Secretary  of  the  Ethnological 
Section. 

The  Treasurer  read  the  Financial  Report. 

# 

Report  of  the  Proceedings  of  the  South  African  Philo- 
sophical Society  for  the  year  ending  30th  July,  1879. 


Since  the  last  Annual  Meeting  of  the  Society  on  the 
26th  July,  1878,  nine  Ordinary  Monthly  Meetings  of  the 
Society  have  been  held,  and  seven  papers  read  or  addresses 
delivered,  of  which  one  related  to  Geography,  one  to 
Geology,  two  to  Native  Arts  and  Customs,  two  to  Botany, 
and  one  to  Mathematics. 

The  second  part  of  the  transactions  of  the  Society  has 
been  published,  nnd  materials  are  now  in  hand  towards 
a  third  part,  which  it  is  trusted  will  contain  communica- 
tions not  only  of  interest  to  the  Members  of  the  Society 
but  of  intrinsic  scientific  value. 

Ata  Meeting  of  the  Council  held  on  14th  October,  it 
was  resolved  to  publish  a  Catalogue  of  Scientific  Works 
relatingto  South  Africa,  and  the  gentlemen  whose  names 
are  given  below  have  kindly  undertaken  to  compile  the 
following  sections  of  this  catalogue. 

Zoology,  Mr.  Trimen^ 
Botany,  Mr«  Bolus, 
Geography,  Mr*  Schunke, 
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Ethnology,  Dr.  T.  HbKd, 
Meteorology,  Mr.  Gamble, 
Oeology,  Dr.  D.  Habn, 

The  Botanical  section  by  Mr.  Bolus  and  Profeesor 
McOwan,  of  Gill  Collegp,  SomerBet  Eaat,  is  now  almoi't 
refldy  for  publication,  and  Bome  of  ihe  other  eeciiona  arc 
considerably  advanced. 

The  utility  of  such  a  Catalogue  to  preeent  and  future 
students  of  these  bmncbes  of  science  as  connected  with 
South  Africa  will  hardly  be  questioned. 

A  Talaable  contributiontoltie  transactions  of  iheSodety 
has  recently  been  made  by  ihe  BeT.  C.  G.  Btittner, 
entitled  "  Contributions  to  a  Comparative  Diotiosary 
of  ihe  Bantu  Langu^es,  conaieting  ot  a  comparison  of 
words  in  ninety- four  different  dialects." 

It  IB  to  be  regretted  that  iho  commnnications  to  the 
Society  during  the  year  have  not  been  more  numerous 
and  varied,  but  it  is  to  be  hoped  that  during  the  ensuing 
twelve  months  more  aatisfaotory  results  may  loilow  from 
the  zeal  of  the  Members  and  their  friends. 

During  the  year  thirteen  new  Ordinary  Members  and 
six  new  Corresponding  Members  have  joined  the  Society, 
and  eleven  Members  have  either  died,  left  the  Colony,  or 
formally  resigned. 

The  Socieiy  have  again  to  thank  the  tTnivereity  for 
its  permission  to  use  the  University  Hall  for  its  meetings. 

Certain  alierations  have  been  made  during  the  year 
in  the  fiules  and  Bye- Laws  of  the  Botiely  with  a  view 
to  fadlitftte  the  election  of  the  President  and  Couucil. 

F.  GUTHEIE, 
General  Secretary. 


Report  of  the  Secretary  oftkt  Ethnological  Section. 

Cape  Town,  30th  July,  1879. 

Vhen  the  motion  wfts  carried  for  the  formation  of  an 
nolo^cal  Section  of  the  South  African  Fbi]oso|<hioal 
iety,  the  Council  did  me  the  honoor  of  appointing  me 
Honorary  Kecretury  of  this  the  first  section  formed 
le  Parent  Society, 
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I  accordioglj  prepared  a  circular  setting  forth  the 
objects  aimea  at^  which  I  distributed  to  all  names  I 
thought  likely  to  take  an  irterest  in  the  movement^ 
requesting  their  kindly  co-operation. 

A  short  time  feubsequently,  upon  representa^tions  from 
the  Council^  the  Government  was  pleased  and  liberal 
enough  as  to  grant  the  concession  of  free  postage  on 
letters  and  parcels  frnnked  for  this  service. 

Notwithstanding  these  facilitiea  I  regret  to  report  that 
but  little  response  has  been  made  to  tlie  Circulars  thus 
distributed  over  the  country. 

In  one  ease  I  received  an  acknowledgment  of  the 
CircuUr  and  a  promise  oi  assistance  did  chances  permit 
and  opportunities  offer. 

The  onlv  case  oi  real  practical  interest  to  report  is  that 
shown  by  Mr.  Lycett,  of  Worcester,  who  readily  res[)onded 
to  the  invitation  of  the  Society  by  undertaking  long 
and  toilsome  visits  to  caves  and  rocks  in  the  district  of 
Hex  Biver,  and  taking  tracings  of  the  Bushman  paintings 
still  extant,  as  well  as  organising  a  party  to  carry  a 
camera  in  order  to  take  photographs  of  the  rocks  with 
the  paintings  on  them  as  they  are.  The  tracings  received 
by  me  werf^  exhibited  to  the  Society  at  the  monthly 
meeting  in  January  last.  I  received  subsequently  some 
photographs  of  the  same  group  of  tracings  and  some 
pieces  of  broken  potting  from  the  same  locality. 
Yesterday^  Mr.  Lycett  was  again  good  enough,  to  forward 
some  more  tracings,  which  are  for  exhibition  only,  and 
which  he  desires  to  have  returned  at  an  early  date.  It  is 
my  purpose  to  ask  his  permission  to  make  copies  of  these 
drawings  before  I  return  them. 

CALLCOTT  M.  STEVENS, 

Hon.  Sec.  Eth.  Sec,  S.  A.  P.  Society, 
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FINANCIAL    BEPOBT    OT    THE    TREASURER    OF    THE 

TEAR 

Dr.  The  Tnasurer  in  Account  with  the 

1878.  £    «•    d* 

Joly  l8t  To  Balance  in  Standard  Bank...  128  12  10 
1879. 

To  Sabflcripiions  received  viz : — 

2  Members  to  let  May,  1879  ...  4    0 
69        „        „  l8t  July,     „    ...  138    0    O 

7        „        „  1st  Oct,      „    ...       14    0    O 

3  „        „  Ist  Jan.,  1880  ...        6     0    O 
3        „        „  l9t  April,    „    ...        6    0    O 


O 


296  12  10 


We,  the  undersigned  Members  of  the  South  African 
examined  the  above  account,  and  the  aecompanyinjir 
Balance  of  £276  Ss.  6d.  as  per  Pass  Book  in   the 

Memo  of  Liabilities : — 

Juta,  for  printing  Transactions  about       ...  62  13  6 

W.  Foster  &  Co.  printing  and  advertising  4  3  6 

W.  T.  O'Callaghan,  lighting          ...        .«.  0  12  O 
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SOUTH  APRICAK  PHILOSOPHICAL  SOCIETY  FOR   THE 

1878-79. 

South  African  Philosophical  Society,  Cb. 

1878.  £    8.     d.    £    8.    d. 

Bj  Expenses  Attendance : — 
Aug.  2.  Paid  Coskey     

1879. 

•I:  eO*  0«         51  35  •••  ••• 

JuLftjr    1*  yy  yy  •••  ••• 

By  Expenses  Copying : — 
Auj;.  9.  Paid  E.  Hogge. 
By  Expenses  Lighting : — 
Aug.  17.  Paid  Callaghan 

1879 
Mch.  25. 


•••        ••• 


if  99  •••  ••• 


1  10 

0 

1    0 

0 

1     7 

6 

0  17 

6 

4  15    0 
I     1     0 

..• 

3     0 

0 

3  17 

0 

R  ^'7    n 

By  Commission  on  Collecting  Subscriptions : — 
Sept.  30.  Paid  Coskey 2    5    0 

1879 
Feb.  3.     ,3  55         ...        •••     1     I    0 

May  1.     55  5,         0    9    0 

By  Printing  and  Advertising ; —  — — — —  3  15  0 
Oct.  18.  PiSd  W.  Foster  &  Co.       1     1    0 

1879 
Mch.  21.    55        Cape  Tunea    ...    0  18    0 

May  16.    55        Argus 2    2    4 

4    1    4 

By  BaUnce  in  Standard  Bank 276    3    6 
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HARRY  BOLUS,  Treasurer. 
Cape  Town^  28th  July  1879. 

t^hilosophical  Sodety,  do  hereby  cettify  that  we  have 
Youcheis,  that  we  find  the  same  t6  be  correct,  and  the 
Standard  Bank. 

M.  A.  LlPPtlRT,     1  J    ...  ., 
L.  WIENER.  j  Auditors. 
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These  reports  were  adopted. 

With  a  view  to  the  election  of  a  President  and 
Council  for  the  ensuing  year,  Messrs.  Trimen  and 
Fforde  were  chosen  as  Scrutineern, 

The  result  of  the  election  was  that  the  following 
gentlemen  were  elected. 

David  Gill,  Esq..  F.R.A.S.,  as  President,  and  His 
Excellency  Sir  Bartle  Frere,  ond  Messrs.  Guthrie, 
Bolus,  Tnmen,  Bright,  Dale,  Sirewright,  Gamble, 
Fforde,  and  Merriman,  as  Members  of  the  Council. 

At  3*30  p.m.  His  Excellency,  the  outgoing  President, 
delivered  the  annual  address,  which  treated  of 
what  the  Society  had  accomplished  ^ince  its  in- 
stitution, and  in  what  directions  its  further  efforts 
might  with  most  advantage  be  made. 

Mr.  GiU  moved  a  vote  of  thanks  to  His  Excellency, 
which  was  carried  unanimously. 


Annual   Address  to  the    South   African  Philosophicil 
Society,  delivered  on  July,  29th,  1879. 

His  Excellency  the  Governor  having  congratulated 
the  Society  on  having  elected  as  their  President  the 
Astronomer-Boy al,  and  expressed  his  regret  at  his  own 
absence  from  their  meetings  for  so  lon^  a  period ; 
reminded  the  Members  present  that  the  Society  was  con- 
stituted on  June  22nd  1877,  when  Its  objects  were 
declared  to  be  *'  To  promote  original  research  and  record 
its  results,  especially  as  connected  with  the  natural 
history,  physical  condition,  history,  geography,  statistics, 
industrial  resources,  languages,  and  productions  of  South 
Airica.''  The  18th  rule  of  the  Society  required  that  at 
the  annual  meeting  the  President  for  the  past  year,  or^ 
at  his  request,  some  other  person  to  be  nominated  by  the 
Council  of  that  year,  should  deliver  an  address  on  some 
subject  connected,  if  it  were  possible^  with  the  objects  of 
the  Society.  The  President's  absence  having  prevented 
his  preparing  any  address  on  any  of  the  subjects  above 
specified,  he  had  applied,  successively,  to  two  gentletnen 
of  high  position  and  well  qualified  to  deliver  a  suitable 
address,  such  as  the  rule  required ;  but  in  both  cases  he 
had  fcund    that  other    ofiBcial    engagements    were  an 
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obstacle  to  compliance,  with  theVequesi.  Under  these 
circumstances  it  appeared  to  him  that  perhaps  the  most 
useful  address  he  could  deliver  to  the  Society  at  the 
present  moment  wouLI  be  to  review  briefly  what  the 
Society  had  done  during  the  two  years  of  its  existence, 
under  each  of  the  heads  of  inquiry  indicated  in  its  rules, 
and  to  note  the  directions  to  which  further  attention 
mi^ht  be  usefally  directed  by  Members  of  the  Society. 

Taking,  then.  Natural  History  as  the  first  head  of 
inquiry,  he  found  five  papers,  all  of  considerable  interest, 
namely  Dr.  Shaw's  paper  on  Jtoridula  Dentata  ;  one  on 
the  Insectivorous  [Plants  at  the  Cape;  a  note  on  the 
Colorado  Beetle,  and  another  on  the  so-called  ^^  bonnet '' 
of  the  Southern  Bi^ht  Whale,  both  by  Mr.  Trimen ;  a 
paper  on  the  peculiar  colours  of  animals  in  relation  to 
their  habits  of  life,  by  Mrs.  Barber ;  and  a  paper,  as  yet 
unpoblifihed,  but  which  would  probablv  appear  in  an 
early  number  of  the  Transactions,  on  the  geographical 
distribution  of  plants  in  South  Aflica,  by  Mr.  Bolus. 

Under  the  second  head,  namely  the  Physical  Condition 
of  South  Africa,  which  of  course  was  a  very  wide  class, 
there  were  nine  papers ;  Dr.  Shaw's  on  the  Age  of 
Volcanic  Throats  of  the  Upper  Karoo  formations,  a  use* 
ful  geographical  and  geological  sketch ;  a  paper  on  the 
movements  of  Sea  Sands  aod  Bar  Harbours,  by  Mr, 
Piers  ;  three  papers  by  Mr.  Prosser,  namely,  notes  on  the 
Devonian  and  Ash  Beds  of  the  Karoo  and  Gough,  one 
DO  the  Granites  and  Gneiss  of  the  Colony,  and  another 
on  the  Limestones ;  Mr.  Guthrie's  note  on  the  Heat  of 
the  Sun  in  South  Africa ;  Mr.  Gamble's  on  the  Runfall ; 
a  valuable  paper  or  note  of  what  is  required  in  order  to 
investigate  further  Meteorological  questions  of  great 
OTACtaoal  importance;  a  note  on  the  Geology  of  Fort 
jBeaufort  district,  by  Mr.  Piers ;  one  on  the  Petrography 
of  Table  Mountain  Valley,  by  Dr.  Shaw;  and  an 
uopublisbed  paper,  by  Mr.  Dunn,  which  will  appear  in 
the  next  volume  of  the  ''  Transactions,"  on  Stone  Imple^ 
ments  found  in  the  Colony.  This  paper  is  illustrated  by 
wood  engravings  which  reflect  great  credit  on  the  local 
artist  who  has  executed  them. 

Under  the  heads  of  History ,  Geograjhy,  Statistics,  the 
President  regretted  that  we  had,  as  yc  ,  no  papers. 

Uixler  the  head  Industrial  Resource*  were  two  papers^ 
)foih  of  much  importance;  one  by  l:i\  Sivewright, on 
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the  Trans-African  Telegraph,  and  the  other,  by  Mr. 
Guthrie^  on  Continuous  Girders,  Arched  Bibs,  and 
Tension  Circles. 

Under  the  head  Languages  there  was  but  a  single 
paper  by  Mr.  Stevens — Remarks  on  Clicks  or  an  Investi- 
gation of  the  Etymon  of  some  South  African  Geo- 
graphical Names. 

Under  the  head  Traditions  was  an  interesting  paper 
by  Conmiandant  Griffith, — Observations  on  Witchcnrft 
in  Basutoland,  which  was  read  by  Mr.  Merriman. 

In  considering  the  work  done  under  this  head  by  the 
Society,  it  ought  the  President  said  to  be  mentioned  that 
the  Folk-Lore  Society  may  be  regarded  as  a  result  of  the 
Society's  existence.  The  Folk-Lore  Society  appears  to  be 
an  active  and  useful  offshoot,  and  we  may  hope  will  give 
permanence  and  circulation  to  many  contributions  relating 
to  this  branch  of  the  Philosophical  Society's  proposed 
labours.  It  may  also  be  mentioned,  under  the  head 
Natural  History,  that,  partly  through  the  Society's 
intervention,  the  publieation  of  the  ^' Flora  Capensis," 
long  suspended,  has  been  resumed. 

Besides  the  more  fonnal  papers  read  and  printed,  there 
have  been  many  verbal  communications  of  interest  made 
to  the  Society,  chiefly  in  reference  to  specimens  brought 
to  meetings  for  exhibition,  such  as  those  of  Dr.  Sbaw 
and  Mr.  Bolus  respecting  plants,  Mr.  Bright,  Mr.  Dunn 
and  Mr»  Pressor  in  regard  to  rocks  and  minerals,  Mr. 
Bain  respecting  fossil  remains,  the  Bev.  G.  Fisk  respect-* 
ing  reptiles,  and  of  Mr.  Trimen  in  the  way  of  insects* 

Such  has  been  the  work  of  the  Society  during  the  two 
years  of  ita  existence.  The  Society  may  be  congratulated 
upon,  the  President  thought,  a  very  fair  measure  of 
success,  considering  the  obstacles  raised  by  the  disturbed 
condition  of  the  cotmtry  generally. 

Beferring  next  to  what  may  be  reasonably  expected  of 
the  Society  under  each  of  the  heads  of  its  inquiries, 
the  President  said  he  would  mention  a  few  of  the 
desiderata — not  an  exhaustive  list,  or  in  any  scientific 
order,  but  simply  a  memorandum  of  what  it  was  in  the 
power  of  almost  any  member  to  supply  if  he  made  use 
of  the  .opporrunities  offered  to  the  scientific  student  in 
South  Africa. 

Turning  first  to  NaturalHistory, it  is  he  said  evident  that 
a  vast  field  remains  open  for  inquiry  and  discovery  in  the 
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Botam/  of  South  Africa^  both  as  regards  new  species  and 
tbeir  ^tributbn;  As  an  example  of  tbe  new  fields  of 
inyestigation  still  open,  tbe  President  mentioned  tbe 
labours  of  bis  predecessor  Sir  Henry  Barkly ;  and  of 
Mn.  Barber,  wbo  bad  added  much  to  botanical  knowledge 
of  tbe  Stropelias ;  and  His  Excellency  referred  also  to 
Dr.  Shaw  as  able  to  testify  to  tbe  amount  of  discovery 
that  was  still  accessible,  even  to  active  men  of  business  in 
the  capital  itself.  It  was  probable  also  that  many 
valuable  discoveries  migfatbe  made  regarding  tbe  medi- 
cinal and  economical  uses  of  plants  by  any  one  wbo  would 
collect  and  test  what  was  Known  to  the  natives  and  to 
colonists  who,  residing  far  from  chemists'  shops,  were 
forced  to  make  the  best  use  they  could  of  such  natural 
remedies  as  lay  within  their  reach.  Little  was  yet  known 
of  tbe  native  poisons  used  by  the  Bushmen  for  their 
arrows,  some  of  which  were  of  vegetable  ori^^in,  and  were 
probably  extracted  from  plants  of  great  medicinal  impor- 
tance. As  regards  insects,  members  of  the  Society  need 
only  ask  the  Secretary,  Mr.  Trimen,  to  show  them  the 
beautiful  collection  of  insects,  many  of  them  new  to 
sdence^  lately  presented  to  the  Museum  by  Commandant 
Bowker,  as  the  acquisitions  of  a  single  year's  travelling, 
to  feel  convinced  of  the  the  immense  number  of  new  ob* 
jects  which  might  reward  the  diligent  collector; 

Under  the  bead  of  Zoology  there  was  a  wide  field  of 
investi^tion  still  open.  Most  of  the  larger  game  had 
been  fwly  described,  and  their  extinction  placed  it  out 
of  the  power  of  most  colonists  to  tell  us  much  more  about 
them«  But  there  are  still  new  species  of  the  smaller 
animals  and  birds,  tbe  discovery  of  which  occasionally 
rewarded  the  careful  observer.  It  is  probable  that  here, 
as  daewbere  in  thinly  inhabited  countries,  the  smaller 
animals  and  those  of  nocturnal  habits  are  still  imperfectly 
known.  Then,  with  regard  to  species  already  described 
there  is  much  to  be  learned  respecting  their  habits.  The 
President  instanced  the  common  Ant-bear  or  Ardvark, 
an  animal  bv  no  means  uncommon,  but,  from  its  nocturnal 
habits,  rarely  seen ;  and  be  related  many  particulars  of 
one  which  was  kept  for  some  time  by  the  Lieutenant- 
Governor  of  Natal.  It  was  visited  in  captivity  by 
numbers  of  people  who  had  never  seen  an  Ant-bear 
before^  thoogh  Uiey  must  have  been  daily  passing  the 
borrowi  excavated  by  these  animals  in  almost  every  field 


in  Natal.  Ho  mentioned  also  that  he  had  tearohed  in 
vain  in  books  of  natural  history  for  a  minute  acoount  of 
the  habits  of  Cape  moles,  such  as  he  had  heard  related 
one  afternoon  by  Dr.  Dale.  The  habits  of  the  maerHS&ts^ 
which  are  common  eterywhere  in  the  colony,  appear  to 
be  little  known,  except  from  specimens  in  confinement ; 
and  the  same  is  the  case  with  the  Nacht-aapies  (night- 
apes  or  lemurs)  found  to  the  north  of  the  Transvaal,  and 
with  a  species  of  dassie.  allied  to  the  common  rock- 
rabbit,  wnich  had  been  found  by  Dr.  Atherton  in  the 
forests  between  Algoa  Bay  and  the  Bushman's  Biver. 
Again,  there  is  much  to  bie  learned  regarding  the  pre- 
sent distribution  and  extirpation  of  well«known  forms. 
For  instance,  the  hippopotamus.  The  Presideat  men- 
tioned that  he  had  heard  very  interesting  accounts 
of  the  last  hippopotamus  seen  in  the  Berg  Biver,  near 
Mr.  Melck's  nirm,  as  well  as  of  those  in  the  Buffalo^ 
St.  John's  River«  and  the  Tugela,  where  they  had  been 
common  within  the  last  few  years.  He  refened  also  to 
the  fact  that  he  had  heard  stated,  by  sportsmen  of 
experience  in  Natal,  that  the  hippopotamus  frequently 
travels  from  the  mouth  of  one  river  to  another,  through 
the  surf  on  the  sea-shore,  taking  refuge  either  on  land  or 
in  the  water  as  indications  may  tender  necessary ;  and 
thus,  possibly,  extending  its  range  to  rivers  difficult  for 
an  animal  to  reach  which  habituiuly  keeps  so  close  to  the 
river-bank.  The  history  of  the  last  elephant  or  last 
buffalo  seen  in  a  forest  must  be  worthy  of  preservation, 
as  well  as  a.record  of  the  drcumstances  under  which  they 
continue  to  exist  in  a  few  of  the  colonial  forests,  such  as 
the  Enysna,  thei  Kowie,  and  the  Addo  Bush.  Again, 
with  regard  to  some  of  the  best  known  antelopes — the 
springbok,  for  instance — we  know  little  of  the  causes  of 
those  migrations  :  how  far  dependent  on  seasons  or  other 
causes.  Tigers,  as  they  are  called,  or  panthers,  from 
their  migratory  habits,  appear  to  have  a  better  chance  of 
survival  than  the  hyena,  wild-dog,  or  even  jackal,  which 
have  almost  disappeared  in  many  parts  of  the  country  in 
consequence  of  having  been  poisoned  by  shepherds. 
Where  this  has  been  effected,  it  would  be  useful  and 
interesting  to  observe  and  describe  the  results,  in 
destroying  the  natural  balance  of  animal  life,  leading,  to 
an  increase  of  the  animals  on  which  the  carnivora 
formerly  preyed. 
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As  regards  pnakes  there  is  a  vast  and  attraotive  field  of 
inqoiry  open  in  all  parts  of  South  Africa^  an4  for  all  who 
trarel  beyond  the  colonial  boundary  there  is  still  much  to 
be  learned  respecting  alleged  differences  of  species  in  such 
weli-knovirn  lorms  as  the  rhinoceros  (Ibd  lioo. 

For  the  naturalist  of  a  more  practical  tnrn^  how  much 
may  yet  be  done  and  learned  regarding  the  possible 
aoolimatisation  of  useful  plants  or  animals.  The  history 
of  the  introduction  of  the  merino  sheep^  the  Angora 
goat,  &c.»  would  afford  materials  for  many  an  interesting 
and  useful  paper,  as  would  also  the  preservation  and 
partial  domestication  of  the  o:strich ;  whilst  the  sportsman 
and  naturalist  would  read  with  interest  accounts  of  what 
bad  been  done  or  could  be  effected  fur  preserving  some 
of  the  nearly  extinct  breeds  of  antelopes.  The  possible 
domestication  of  the  African  elephant,  and  of  the  introduo* 
tion  of  such  animals  as  the  camel,  Mama  or  alpaca, 
would  also  afford  materials  for  useful  study* 

Mr.  Trimen  is  the  President  continued  able  to  assure  us 
how  much  yet  remains  to  be  done  in  the  department  of  Ento- 
mology. Many  inquiries  in  this  direction  might  have  most 
important  practical  results  ;  SQch,ior  instance,  as  inquiries 
regarding  the  Tsetse-fly,  its  habits,  and  a  possible  cure  for 
its  bite^  as  well  as  experiments  as  to  whether  it  be  really 
BQch  a  serions  obstacle  to  travellers  as  have  been  repre- 
aeoted.  Inquiries  of  this  kind  must  result  in  making  easily 
passable  many  bells  of  country  whioh,  at  present,  form  a 
formidable  obstacle  to  the  traveller  and  trader.  . 

The  Ichthyologist  will  find,  both  in  our  coasts  and  in 
our  rivers,  much  room  for  fresh  discoveries,  and  the 
President    had  been  assured,   by  one  of  the  highest 
authorities  in  Europe,  that  the  fish  and  marine  zoology 
of  the  L'Agnlbas  Bank  are^  as  yet,  but  little  known. 
In  parts  of  the  Transvaal,  as  at  Wonderfontein  near 
Potcliefstroom,  streams  are  found  in  the  vast  underground 
caverns  which  have  never  been  thoroughly  explored,  and 
it  is  possible  that  freah  species  of  proteus,  or  some 
analogous  animal,  might  reward  the  researches  of  careful 
observers.     An  interesting  paper  by  Mrtj.  Barber,  which 
appeared  sometime  ago  in  the  Cape  Monthly  Magazine^ 
will  prove  that  even  the  earthworms  of  the  Colony  may 
reward  the  intelli§ent  observer  with  now  facts  of   much 
interest. 

Under  the  head  of  Physical  Condition,  thq  field  df 


inquiry  is  practically  boundless.  Mudi  that  is  open  to 
the  Geologist  relates  to  the  mineral  wealth  of  almost 
every  part  of  South  Africa.  It  is  possible  that  others 
besides  the  President  himself  had  looked  on  the 
geological  and  mineralogical  notes  on  the  face  of 
some  of  our  best  modem  maps  of  the  Transvaal  as  little 
better  than  the  advertisements  of  the  land-speculator; 
but  he  had  found  that  as  regards  Mr.  Jeppes  valuable 
map^  and  that  of  Bain%  the  statements  so  recorded 
did  not  in  way  over-estimate  the  mineral  resources 
of  the  country.  At  several  places  from  Newcastle  to 
Heidelberg  he  found  coal  in  common  use^  obtained  from 
Burface-digffings  close  to  the  road^  and  between  Potchef* 
stroom  and^imberley  he  passed  five  wagon-loads  being 
carried  for  nearly  300  miles  and  sold,  at  after  all,  a  fair 
profit  at  the  Diamond-fields.  In  like  manner,  he  met 
wagons  containing  about  eight  tons  of  lead  just  obtained 
from  Mr.  Bray's  mines,  and  being  hawked  about  the 
country.  Such  facts  as  these,  to  say  nothing  of  gold, 
diamonds^  cobalt,  or  copper,  show  what  a  wide  and 
valuable  field  is  open  for  the  practical  geologist  or 
mineralogist. 

Among  scientific  facts,  which  will  all  be  of  great  prac- 
tical value  hereafter,  may  be  mentioned  the  volume  and 
discharge,  at  different  seasons,  of  water  in  our  great 
rivers.  The  time  cannot  be  far  distant  when  engineers 
will  turn  their  attention  to  the  formation  of  canius  on  a 
large  scale  from  the  great  rivers  of  the  interior,  and 
careful  observations  regarding  the  quantity  of  water  any 
river  has  carried  through  a  series  of  years  will  hereafter 
be  invaluable  in  the  calculation  of  possible  irrigation 
works  and  their  results. 

So  with  regard  to  meteorology.  Mr.  Gamble's  paper, 
already  in  the  Society's  records,  shows  the  ^reat  want 
of  careful,  continued,  and  systematic  observation  regard- 
ing rainfalls,  &c.  The  Boyal  Observatory  here  affords 
every  facility  for  collecting,  correcting,  and  systematisinj!^ 
such  observations,  and  occasional  papers,  noting  the 
results,  would  be  a  valuable  addition  to  the  Society's 
transactions. 

Under  the  head  of  Bisiary,  the  Society's  transactions  are 
at  present  a  blank ;  but  there  is  an  infinite  fieldfor  inquiry 
9xA  record  of  historical  data  regarding  native  tribes  and 
their  mignitioni*    The  President  had  never  been  able  to 
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meet  with  even  a  tradition  of  the  KafivB^  which  went  back 
for  more  than  ten  generation?.  They,  he  observed,  say 
themselves  that  they  came  from  the  North,  and  the  old 
Dutch  and  Portut^ese  maps,  though  far  from  accurate,  place 
them  obviously  to  the  North  of  their  present  position  ; 
but  further  inquiries,  and  comparisons  of  names  of  places 
and  rivers  may  throw  much  light  on  the  questions 
'whence  they  came  and  whether  they  areapeopla  who  has 
descended  from  a  higher  state  of  civilisation,  or  a  race 
"which  has  been  gradually  emerging  from  a  condition  of 
greater  barbarism. 

Of  modem  history,  and  of  what  relates  to  the 
£uropean  races  in  South  Africa  much  remains  to  be 
gathered.  The  records  of  the  early  colonial  families, 
Dutch  and  Huguenot,  are  daily  perishing,  and  hereafter 
'will  be  of  much  historical  and  ethnological  interest. 

The  history  of  the  travels  and  sufferings  of  the  *'  voor- 
trekkers  "  are  not  only  full  of  romantic  interest,  but  of 
much  political  importance ;  and  the  colonial  official  records, 
which,  would.  His  Excelleny  hoped,  now  be  oared  for  by 
such,  scholars  as  Dr.  Van  Oordt  and  Mr.  Theal,  would  be 
found  to  exceed  in  interest  even  those  of  the  fathers  of 
the  American  Republic. 

"With  regard  to  Geography y  in  which,  at  present,  the 
transactions  of  the  Society  contain  no  papers,  the  Fre:<i(lent 
referred  at  some  length  to  Dr.  Holub's  travels,  and 
observed  that  we  stand  here  as  Dr.  Livingstone  con- 
sidered, at  the  threshold  of  Alrican  discovery*  We 
must  not  neglect  either  the  Eastern  or  Western  Coasts 
as  channels  for  npproaching  the  yet  unknown  portions  of 
the  continent ;  but  the  President  expressed  the  opinion 
that  Livingstone's  first  track  shelved  the  best  and  most 
convenient  route  for  penetrating  into  the  interior  of 
Africa.  He  described  the  surprise  with  which  he  had 
learned  the  great  amount  of  trade  already  existing 
between  the  Transvaal  and  the  region  drained  by  the 
Zambezi  and  its  affluents.  He  mentioned  having  met 
several  of  those  traders  and  travellers  in  the  Transvaal, 
especially  at  Clerksdorp,  a  small  township  on  the  road 
irom  Potchefstroom  to  Kimberley,  where,  at  the  house 
of  Mr*  Leask,  of  the  firm  of  Turner  and  Leask,  he  had 
found  traderd  and  travellers  from  the  region  of  the 
Zambezi,  who  came  there  for  a  supply  of  winter  goods 
needed  for  their  hunting  expeditions  during  the  healthier 
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season.  In  the  region  driuned  by  the  Zambezi,  and  under 
Mr.  Leask's  hospitable  roof,  the  President  said  he  had 
found  every  refinement  of  modern  civilisation  at  a  point 
where  two  distinct  regions  of  commerce  adjoin  each  other, 
Mr.  Leask's  capacious  warehouses  affording  storage  to 
almost  every  article  of  trade  imported  at  Algoa  Bay  as 
well  as  to  the  products  of  the  far  interior,  wagon-loads  of 
ivory,  the  spoils  of  the  elephant,  of  the  giraffe,  of  the 
rhiuoceros,  and  of  all  the  gigantic  game  animals  of 
South  Africa.  Anjpone  meeting  Mr.  Leask's  guests 
and  availing  himself  of  their  ample  stores  of  information 
regarding  the  countries  to  the  northward  mighty  in  a 
few  weeks,  collect  a  vast  amount  of  fresh  geographical 
knowledge,  and  establish  relations  with  enterprising 
travellers  who,  in  hunting  or  trading,  penetrate  to  regions 
as  yet  unknown  to  modern  geographers.  One  of  these 
gentlemen  informed  the  President,  that  the  year  before 
last  no  fewer  thai^  between  thirty  and  forty  white  men, 
traders,  hunters,  travellers,  and  missionaries,  ^rere 
assembled  at  Lo  Bengula's  capital ;  but  the  general  pur- 
pose of  Mr.  Leask's  viators  is  business  or  hunting,  and 
not  scientific  discovery.  Clerksdorp  would,  however, 
afford  an  excellent  outpost  for  travellers  like  Dr.  Holub 
or  Major  Pinto,  before  commencing  their  travels, 
or  as  an  advanced  point  whence  to  draw  supplies. 

At  no  distant  period  'the  exact  position  of  the 
Southern  Portugese  frontier  in  this  direction  will  require 
on  political  grounds  to  be  ascertained  with  scientific 
accuracy,  and  the  little  we  have  as  yet  learned  of  Major 
De  Pinto's  discoveries  during  his  recent  extensive  travels 
assures  us  that  we  may  hope  for  results,  froin  Portugese 
officials,  not  inferior  to  those  which  have  been  brought 
out  by  Dr.  Holub,  to  whom  the  Philosophical  Society 
were  able  to  listen  when  delivering  a  lecture  on  tho 
subject  of  his  own  travels. 

Mr.  Palgrave's  reports  lift,  His  Excellency  said,  the 
corner  of  the  veil  which  has  long  shrouded  the  regions  be- 
tween the  Portugese  and  English  frontier  of  the  Western 
Coast,  and  add  considerably  to  the  knowledge  derived 
from  the  travels  of  Mr.  Francis  Galton,  Mr.  Anderssen, 
and  Mr.  J.  Anderson,  and  above  all,  of  Livingstone,  who 
led  the  way  in  this  direction.  All  these,  but  especially 
Mr.  Palgrave's  reports,  go  to  show  the  great  practical  value 
of  further  exploration  in  this  direction,  and  there  can  be 
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no  doubt  that  here»  as  elsewherej  anyone  who  wonld 
faithfully  chronide  the  experience  acquired  by  the  mor6 
adTanced  missionaries  and  traders  at  their  stations 
beyond  the  boundary  of  civilisation  might  add  immensely 
to  the  existing  stock  of  geographical  and  other  informa- 
tion regarding  these  regions. 

The  terrible  sufferings  of  the  Boers  who^  from  three 
to  nine  years  ago^  have  ^^  trekked  "  from  the  Transvaal 
across  the  "  Great  Thirst  Land"  in  search  of  a  good 
pasture-region  in  the  direction  of  Walwich  Bay^  afford 
a  good  illustration  of  the  practical  valne  of  recorded 
geographical  information  regarding  the  so-called  Ealihari 
"Desert."  Had  they  been  better  informed  on  this 
subject^  they  could^  no  doubt  have  crossed  this  tract 
without  the  terrible  sufferings  which  cost  the  lives  of  so 
many  and  involved  the  loss  of  property  to  almost  all  of 
the  adventurous  band  of  emigrants.  It  is  clear  that  it 
requires  only  good  guides  and  the  means  of  obtaining 
water  ac  a  few  feet  below  the  surface  to  render  the 
passage  across  the  Kalahari  safe  in  most  seasons.  The 
President  gave  reasons  for  his  conclusion  that  the 
western  frontier  of  the  Transvaal  affords  the  right 
path  to  the  water-parting  of  Central  Africa  between  the 
affluents  of  the  Atlantic  and  eastern  oceans^  and  that 
the  belt  of  fever  and  tsethe  infested  country,  which 
bounds  the  lake-region  on  the  south,  is  narrower  and  offers 
less  formidable  obstacles  to  the  traveller  than  either  the 
eastern,  western  or  northern  borders  of  Central  Africa. 
Our  operations  in  Zululand  have  shown  us  how  serious 
is  the^  want  of  geographical  knowledge  regarding  the 
countries  North  ot  Natal.  There  can  be  little  doubt 
that  had  former  travellers  made  better  use  of  their 
opportunities,  thousands  of  pounds  and  a  considerable 
expenditure  of  life  might  have  been  saved  during  the 
last  few  months. 

A  good  survey  of  the  sea-coast,  and  an  earlier  publica- 
tion of  surveys  made  nine  years  ago  in  the  Maputa 
Biver,  which  gives  navigable  access  to  the  country  sixty 
miles  south  of  Delagoa  Bay,  would  not  only  have  been 
of  great  advantage  to  our  troops  in  the  field,  but 
might  for  all  time  afford  useful  means  of  access  for  the 
trsSer. 

Looking  at  the  vast  field  of  geographical  discovery 
open  ito  us  in  this  direction^  the  President  expressed  the 
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hope  tliaty  in  coarse  of  time,  the  Philosophical  Society 
might  be  the  means  of  securiDg  to  trayellera  like  Dr. 
Holub  the  means  of  prosecuting  their  researches  on 
terms  similar  to  those  on  which  grants  are  made  by  the 
Soyal  Geographical  Society  of  London,  The  depart* 
roent  of  Statistics.  His  Excellency  said,  is  like  that  of 
History,  as  yet  a  blank  in  the  Society's  transactions ; 
and  there  are  few  departments  in  which  there  is  more 
room  for  research,  giving  results  of  the  greatest  practical 
value.  There  are  as  yet,  accessible  to  the  general 
reader,  few  accurate  data  regarding  the  numbers  and 
other  particulars  of  the  population,  either  Native  or 
European,  in  South  Africa.  The  statistics  of  the  health 
and  life  of  all  classes  are  as  yet  most  imperfect,  and 
there  is  hardly  a  topic  connected  with  statistical  research 
on  which  papers  of  value  to  the  student  might  not  be 
contributed  by  members  of  the  Society  in  almost  any 
part  of  the  Colony. 

Under  the  head  of  Industrial  Resources,  we  may  note 
that  everything  regarding  utilization  of  our  mineral 
wealth,  ores,  building  materials,  materials  for  glass  and 
pottery,  and,  above  all,  our  gold-fields,  require  illustra- 
tion. Of  colonial  woods,  especially  for  cabinet  purposes^ 
little  is  known  to  any  but  those  who  have  the  means  of 
making  oral  inquiries.  Everything  relating  to  the  treat- 
ment of  diseases  of  cattle  and  sheep,  to  the  cleansing  and 
packing  ot  wool,  to  the  industries  connected  with  sugar 
and  conee  in  the  northern  colonies,  are  all  of  practical 
as  well  as  of  scientific  interest.  Possibly  here  is  the 
place  where  we  may  express  the  hope  that  in  future 
transactions  of  the  {Society  we  may  have  papers  on  the 
more  exact  sciences,  and  that  the  labours  of  the  distin- 
guished band  of  observers  who  have  made  the  Cape 
Observatory  so  familiar  to  all  astronomers  may  not  be 
unnoted  in  the  transactions  of  our  Society. 

Under  the  head  of  Languages^  there  is  an  almost 
limitless  field  for  research  and  record  of  results.  There 
must  be  among  our  members  many  who  could  assist 
philologists  to  lollow  Dr.  Bleek's  footsteps  and  aid  Miss 
Lloyd  in  completing  the  work  of  his  life.  Among  the 
appliances  necessary  to  the  student  in  South  African 
philology,  it  is  impossible  to  forget  the  treasures  of  the 
Grey  Library ;  and  we  may  hope  that  the  action  and 
influence  of  the  Society  will  not  be  without  result  in 
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aiding  to  secure  a  qualified  librarian  for  that  noble  collec- 
tion. 

Under  the  head  of  Traditions^  as  already  observed, 
the  Folk-lore  Society  affords  convenient  means  of  record, 
and  of  giving  circulation  to  much  that  miorht  not  other- 
wise find  a  convenient  medium  of  publication  in  the 
transactions  of  the  Philosophical  Society.  But  the 
Society^  both  as  a  body  and  through  its  individual 
members,  may  do  much  to  ensure  the  permanence  and 
prosperity  of  the  Folk-lore  Society.  The  President 
then  msntioned  that  the  Society  has  likewise  determined 
on  publishing  a  catalogue  raisonne  of  scientific  works 
relating  to  South  Africa.  The  Section  relating  to 
Botany,  by  Professor  MacOwan  and  Mr.  Bolus,  is  now 
almost  ready  for  publication.  Mr.  Trimen  has  kindly 
undertaken  the  department  of  Zoology ;  Dr.  Hahn  of 
Ethnology ;  Mr.  Schunke  of  Geography ;  and  Mr.  Gam- 
ble of  Meteorology.  It  is  hoped  that  this  catalogue,  when 
finished,  will  be  of  service  to  future  students  in  these 
departments  of  knowledge  as  relating  to  South  Africa. 

The  President  then  mentioned  a  suggestion  that  there 
should  be  added  to  the  Transactions  a  -few  pages  of 
intelligence  likely  to  be  of  interest  to  members,  such  as 
extracts  from  newspaper  notes  and  other  ephemeral 
publications,  regarding  matters  of  interests  to  the  student, 
such  as  notices  of  intelligence  from  travellers  in  the 
field,  &c. 

Many  of  the  reports  submitted  to  Government  and 
Parliament  are  of  much  scientific  interest,  and  abstracts 
of  them  would  be  extremely  valuable  additions  to  the 
Society's  Transactions.  For  instance,  the  report  of 
Professor  Brandford  on  subjects  connected  with  cattle  ; 
of  Mr.  Gamble  on  irrigation ;  reports  on  Geological 
and  other  surveys ;  reports  in  the  Native  Department 
like  that  of  Mr.  Palgrave;  some  of  the  reports  on 
Botanical  Gardens ;  and  similar  Parliamentary  Blue- 
books.  If  each  reporter  were  asked  by  the  Secretary  to 
give  a  short  abstract  from  his  paper,  as  far  as  it  contained 
matter  of  scientific  interest,  and  to  note  the  questions 
which  he  thinks  might  be  usefully  investigated  by 
scientific  men,  much  information  of  scientific  interest 
might  be  obtained  and  recorded.  For  instance,  Professor 
Brandford  might  by  such  means  obtain  information 
regarding  the  propagation  or  extinction  of  plants  useful 
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or  poisonous  for  grazing  purposes ;  on  the  parasites  to 
be  found  on  and  in  domestic  animals  ;  on  the  appearaoces 
in  the  dissection  of  diseased  animals ;  on  the  effect  of 
phosphates  and  salts  of  various  kinds  on  animal  and 
vegetable  life.  Mr.  Gamble  might  obtain^  in  a  similar 
way,  information  which  he  requires  regarding  rain-fall 
and  water-supply  in  particular  localities,  &c.^  &c. 

In  conclusion  the  President  remarked : — 

'^  In  reply  to  my  inquiry  as  to  causes  which  have 
retarded  our  success^  and  how  greater  results  might  be 
expected  in  future^  one  of  the  Society  mentioned  the 
small  amount  of  public  interest  taken  in  our  pro- 
ceedings. 

^^  I  own  it  seemed  to  me  we  had  been  as  successful  in 
this  respect^  as  I  expected,  and  perhaps  as  we  deserved ; 
but  for  the  future  I  would  ask  each  member  not  only  to 
bring  friends  to  our  meetings,  but  to  induce  others  to  aid 
as  permanent  members  in  tbe  Society's  labours.  It  was 
first  supposed  that  our  Society  excluded  ladies ;  but  this 
was  not  the  case,  and  we  may  in  future  hope  not  only 
to  see  them  frequently  as  part  of  an  interested  and 
intelligent  audience  at  our  meetings,  but  often  themselves 
able,  like  Mrs.  Barber,  to  contribute  valuable  papers  to 
the  Society's  Transactions.  Let  us  remember  that  we  do 
not  require,  exclusively,  reports  of  original  discoveries — 
not  even  of  South  African  discoveries.  All  science  is 
imperfect,  and  no  science  is  confined  to  any  one  con- 
tinent or  country. 

''  Few  in  this  country  have  access  to  libraries  or  even 
scientific  periodicals,  and  a  paper  which  summarises 
results  of  European  or  American  seientific  research  may 
throw  light  on  and  stimulate  research  here,  even  if  the 
name  of  *'  Africa  "  is  not  mentioned  in  the  paper. 

"  At  every  turn  we  are  met  by  evidence  of  the  want  of 
an  accurate  survey  and  maps  of  the  country.  If  we  take 
the  coastline  from  the  Orange  River  rouod  the  Cape  to 
the  Bashee  Biver  in  Kaffiraria,  the  country  between  the 
sea  and  the  water-parting  of  the  mountain  ranges  which 
form  the  southern  boundary  of  the  Orange  River 
Basin,  comprises  almost  the  whole  of  that  portion  of 
this  Colony  which  is  accurately  triangulated.  Natal  is 
partially  triangulated.  With  these  exceptions,  no  large 
portion  of  South  Africa  has  been  accurately  triangulated. 
In  other  words,  nowhere  else  is  there  the  foundation  of 
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any  accurate  map  or  survey.  Ae  instances  of  defects^ 
let  anyone  compare  the  course  of  the  Orange  Eiver,  or 
the  shapes  of  Griqualand  West,  the  Orange  Free  State, 
or  Transvaal,  in  a  map  of  ten  or  even  five  years  ago 
with  one  of  this  year,  and  remember  that  even  the  latter 
is  still  inaccurate,  much  being  little  better  than  eye- 
survey  and  often  guess-work.  One-third  of  the  course 
of  the  Grreat  Orange  Eiver  between  Pella,  on  the  road 
to  Nisbet's  Baths  in  Great  Namaqualand,  and  the  junc- 
tion of  the  Yaal,  is  fairly  surveyed;  one-third  I  am  told 
has  been  inaccurately  surveyed;  and  one-third  is  still 
unsurveyed,  put  in  on  our  best  maps  by  guess  and  eye- 
survey.  A  few  years  ago,  Kimberley  was  in  most  maps 
20  or  30  miles  out  of  its  true  position,  and  the  continent 
was  by  so  much  to  narrow  on  many  maps.  Griqualand 
West  has  been  fairly  surveyed  by  Col.  Warren  and  Mr. 
Orpen,  but  in  the  Transvaal  very  few  positions  and  no 
length  of  the  river-courses  have  been  accurately  laid  down. 

**  The  Society  will  be  glad  to  hear  that  the  Astronomer- 
Koyal  has  already  turned  his  attention  to  this  subject, 
and  will,  I  hope,  bring  before  the  Government,  here  and 
at  home,  a  plan  for  a  survey  on  scientific  principles,  a 
triangulation  as  a  basis,  and  then  accurate  large  surveys 
such  as  will  be  useful  to  geological  and  all  other  sur- 
veyors. 

*^  A  vast  amount  of  useful  information  is  to  be 
expected  from  all  employed  on  such  surveys.  To 
estimate  what  may  be  thus  expected,  we  have  only  to 
refer  to  the  records  of  the  grand  Nigometrical  Survey 
in  our  own  country  or  in  India,  and  indeed  wherever 
such  a  work  has  been  attempted. 

"  Scientific  men  know  how  little  they  can  do  in  any 
country  without  the  Museum,  the  Library,  the  Botanical 
Gardens,  and  the  Laboratory.     Let  us  hope  as  regards 
the  three  first  mentioned  that  our  Government  will  take 
in  hand  the  measures  necessary  to  make  the  existing 
institutions  we  now  have  more  adapted  to  our  growing 
wants.    When  Parliament  is  itseli  properly  housed,  1 
hope  the  Legislature  will  not  grudge  the  means  necessary 
to  fence  and  develop  the  Museum,  the  Grey,  the 
and  the  Public  Libraries,  and  to  add  to  their  treasures. 
We  may  also  hope  ere  long  to  see  the  noble  offer  made  by 
&1  rs.  Jamison  form  the  foundation  of  such  a  Laboratory 
as  the  capital  of  the  country  ought  to  possess. 


(1) 

"  We  may  hope  to  receive  valuable  contribulions  as  well 
08  to  stimulate  research  in  other  parts  of  South  Africa 
I  need  not  tell  the  Society  how  much  has  been  done  by 
Dr.  Atherstone  and  others  .at  Graham's  Town,  or  what 
an  excellent  beginning  has  been  made  by  the  Libraiy  with 
a  Musuem  adjoining  it  at  Port  Elizabeth.  In  Natal,  also, 
tJie  Natal  and  Microscopical  Society  have  long  since 
commenced  work,  and  we  may  hope  that  the  Transvaal^ 
Orange  Free  State,  and  Griqualand  West  will  not  long 
be  behindhand  in  this  branch  of  progress. 

"  Meanwhile,  let  us  aspire  to  make  this  Society  the 
centre  which  shall  draw  together  into  one  focus  the  labours 
of  all  lovers  of  true  science,  and  to  which  all  searchers  for 
truth  and  sound  knowledge  in  all  parts  of  South  Africa 
may  look  for  aid  to  prosecute  their  studies  and  researches. 

"  I  would  congratulate  the  Society  on  our  having 
persuaded  the  Astronomer-Koyal  to  take  the  office  of 
Resident,  which  I  am  now  vacating.  Our  recollections 
of  what  we,  beyond  even  the  world  at  large,  owe  to  his 
great  predecessor,  Mir  William  Herschel,  and  to  those 
who  succeeded  him,  more  especially  to  the  venerated 
philosopher  whom  we  have  so  lately  laid  in  his  last  resting- 
place,  may  encourage  us  to  anticipate  the  best  results 
from  Mr.  Gill's  supervision  of  our  labours.  From  one 
devoted  to  an  ever  progressive  and  limitless  science  like 
Astronomy,  a  science  which  demands  the  reinvestigation 
of  60  many  of  its  truths  as  fast  as  any  new  discovery  is 
made  regarding  lights  or  heat,  or  whenever  any  improve- 
ment is  effiscted  by  never  resting  mechanical  genius^ 
devoted  to  perfecting  optical  and  other  scientific  instru- 
ments, a  science  whose  field  is  as  boundless  as  fpace, 
irom  one  devoted  to  such  science  we  must  not  hope  for 
more  than  a  portion  of  his  time  and  attention.  But  on 
the  principle  that  the  industrious  man  who  has  most 
to  do  has  alwayamosttime  to  devote  to  other  works  of 
utility,  and  remembering  that  the  true  philosopher  finds 
nothing  connected  with  the  progress  of  human  knowledge 
alien  to  his  studies  or  irksome  to  his  attention,  we  may 
hope  that  the  Astronomer-Royal  will,  during  his 
Presidency,  make  our  Society  in  some  sense  worthy  of 
the  vast  field  which  lies  before  it,  and  of  those  colonists 
who  hope  to  make  Africa  less  deserving  than  it  is  now 
of  its  name  as  the  *  Dark  Continent' " 


( JSI ) 


X  Vn^  Note  on  the  "  Singerjie  "  {PlatypUuvA 
capensii). — By  C.  Lloyd  Morgan. 

[Read  27th  August,  1879.] 

In  the  following  note,  I  propose  to  lay  before  the 
South  African  Philosophical  Society  a  few  remarks  on 
the  singing  apparatus,  the  mouth  organs,  and  the 
ovipositor  of  the  "  Singerjie,"  and  at  the  outset  I  must 
state  that  the  facts  herein  mentioned  do  nothing  more 
than  confirm  the  views  of  Reaumur,  published  more 
than  a  hundred  years  ago. 

First,  with  regard  to  the  singing  apparatus.  Fevr» 
I  suppose,  can  nave  failed  to  notice  in  the  hotter 
months  of  the  year  the  sharp  metallic  sound  produced 
by  the  insect  under  consideration.  And  few,  I  suppose, 
can  have  failed  to  stop  for  a  moment  to  see  what  sort 
of  insect  possessed  these  tuneful  powers.  It  is  soon 
found  that  the  male  cicada  alone  possesses  the  power 
of  sinewing,  the  female — recognised  at  once  by  the 
ovipositor  folded  beneath  the  abdominal  somites — being 
dumb.  If,  now,  the  ventral  surface  of  a  male  singerjie 
be  examined,  two  large  plates  are  at  once  observed,  one 
on  either  side,  but  meeting  in  the  centre,  which  plates 
extend  backwards  from  the  hinder  thoracic  portion 
over  the  anterior  abdominal  somite.  On  turnmg  the 
insect  over,  an  i  looking  at  the  dorsal  surface,  two  very 
much  smaller  plates  are  seen  extending  forward  from 
either  Eide  of  the  first  abdominal  somite.  Beneath 
each  of  these  plates  (which  may  easily  be  removed  by 
the  aid  of  fine-pointed  scissors)  is  seen  the  somewhat 
wrinkled  surface  of  a  thickish  membrane,  which  mar 
be  called  the  drum.  Turning  the  insect  over 
again,  so  as  to  examine  more  carefully  the  ventral 
aspect,  and  removing  one  of  the  large  plates,  two 
diaphragms  are  disclosed,  separated  by  a  transverse 
cbitonous  support  Of  these,  the  anterior  is  white, 
narrow,  and  opaque,  the  posterior  translucent,  round, 
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and  tightly  stretched.  The  second  ventral  covering 
plate  should  now  be  removed  disclosiDg  a  second 
anterior  and  posterior  diaphragms  ;  and  the  abdominal 
portion  of  the  insect  should  be  separated  from  the 
rest  of  the  body.  When  this  is  done  there  are  seen 
taking  their  origin  from  a  ventral  medial  rib  two 
muscular  pillars,  each  of  which,  proceeding  upwards 
and  outwards  terminates  in  a  chitonous  plate,  the  upper 
side  of  which  is  in  turn  connected  by  a  fine  ligament 
with  that  membrane  which  has  above  been  called  the 
drum.  Under  a  moderate  microscopic  power,  this 
drum  is  seen  to  be  strengthened  with  brownish  ribs, 
which,  together  with  its  own  elasticity,  cause  the  drum 
to  spring  back  after  it  has  been  drawn  forward  by  the 
action  of  the  muscular  pillars.  This  can  be  experi- 
mentally proved  by  the  aid  of  a  pair  of  fine  forceps ; 
and  each  time  the  drum  is  drawn  forward  and  spring 
back  a  click  is  heard.  That  the  well-known  metalhc 
sound  is  produced  by  a  rapid  succession  of  such  clicks 
is  put  beyond  question  by  the  fact,  that  by  irritating 
with  a  knife-point  the  muscular  pillars  in  a  freshly- 
killed  insect,  the  singing  noise  may  be  set  a-going^, 
which  metallic  sound  will  be  continued  for  several 
seconds  at  least  without  again  touching  the  muscle. 
A  weak  current  of  electricity  also  caused  the  singing 
to  commence.  The  stretched  diaphragms,  one  of 
which,  running  longitudinally  along  the  medial  line  of 
the  abdomen  between  the  two  muscular  pillars  I  have 
not  hitherto  mentioned,  are  probably  for  intensifying 
the  sound ;  and  I  have  noticed  that  rythmical  motions 
of  the  abdomen  of  a  live  insect  produce  rythmical 
alterations  in  ihe  intensity  if  not  the  pitch  of  the 
sound.  The  covering  plates  are  doubtless  mainly  for 
protection;  but  the  fact  that  on  their  removal  the 
sound  is  less  full  and  intense  shows  that  they  also 
play  the  part  of  sounding  boards. 

Secondly,  with  regard  to  the  mouth  organs.  The 
short  broad  head  is  prolonged  into  a  somewhat  lengthy 
proboscis,  down  the  anterior  portion  of  which  rims  a 
slight  grove  or  depression.  Slight  constrictions  roughly 
divide  this  trunk  into  three  portions,  the  distal  portion, 
bearing  small  hairs,  easily  seen  under  a  low  power. 
If  this  sheath  be  drawn  downwards  it  is  found  to  enclose 
three  fine  styles,  covered  at  the  proximal  end  by  a 
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little  plate.  Under  a  high  power,  the  central  style  is 
seen  to  terminate  in  a  simple  unnotched  blade ;  but 
the  two  lateral  styles  are  toothed  on  their  exterior 
edges,  the  teeth  facing  downwards  as  in  an  ordinary 
hand-saw. 

With  regard  to  the  homologies  of  these  parts,  it 
would  clearly  be  unsafe  to  offer  any  definite  opinion 
without  careful  study  of  the  embryological  develop- 
ment. It  will  be  sufficient  here  to  state  that  the 
generally  recognised  opinion — as  I  gather  from  my 
notes  of  Prof.  Huxley's  lectures,  and  from  his  **  Inver- 
tebrata*' — sets  down  the  styles  as  mandibles  and  maxillas 
(of  which  the  former  probably  have  coalesced  to  form 
one  style),  the  little  plate  above  being  the  labrum, 
while  the  fleshy  trunk  is  the  much-developed  labium. 
On  this  labium,  there  seem  to  me  to  be  clear  traces  of 
labial  palpi.  Uoder  a  high  power,  the  central  style 
bears — in  some  specimens  at  least — some  traces  of  its 
componnd  nature.  But  in  no  way  coidd  I  cause  it  to 
split  up  into  two  parts,  so  that  the  statement  that  there 
are  four  such  styles  is,  I  feel  sure,  incorrect. 

On  examining  the  ventral  aspect  of  a  female 
singerjie,  one  of  the  posterior  somites  is  seen  to  be 
peculiarly  developed.  It  is  lengthened  out,  and  bears 
a  longitudinal  groove.  A  little  examination  discloses 
the  long  lance-like  and  barbed  ovipositor  lying  in  this 
groove,  doubled  down  under  the  Dody,  with  its  point 
forward ;  and  somewhat  more  careful  dissection  dis- 
plays two  processes  extending  backwards,  and  forming 
a  kind  of  sheath,  in  which  the  ovipositor  rests.  At 
first  sight,  the  ovipositor  is  a  simple  black  lance,  the 
terminal  portion  widening  out  like  a  flat  spear-head, 
and  bearing  teeth.  It  is  sometimes  found,  however 
(as  in  the  specimen  mounted  and  figured),  that  the 
''  spear  head  ^  is  asymmetrical,  one  side  having  ap- 
parently moved  down  while  the  other  side  had  been 
pulled  up.  And  when  this  is  so,  a  central  symmetrical 
untoothed  lance  head  is  seen  between  these  asymmet- 
rical toothed  portions.  The  true  structure  of  the 
ovinosilor  is  thus  disclosed.  A  black  spear-shaped 
style^  bearing  a  well  defined  ventral  groove,  lies  m  a 
sheath  composed  of  two  lateral  portions,  which  lateral 
portions  admit  of  a  longitudinal  motion,  probably  of  a 
sawing  uature. 
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Concerning  the  developmontof  the  ovipositor^  opim<Hi 
seems  to  be  oivided.  According  to  Lacuze  Duthiers, 
tho  median  style^  the  lateral  portions  (in  this  case 
toothed)  and  the  valvular  sheath  in  which  the  ovipofiitor 
rests  are  all  developments  of  the  ninth  abdominal 
somite.  According  to  some  recent  investigations  on 
the  sting  (which  is  but  a  modified  ovipositor)  of  the 
hiVe-bee  and  the  wasp^  and  the  ovipositor  of  an 
Ichneumon-fly^  however,  so  far  as  I  understood  it  from 
Professor  Huxley's  description,  the  lateral  toothed  por- 
tions are  the  *'  result  of  the  metamorphosis  of  papillss 
seated  on  the  sternal  surface  of  the  eighth  somite,  and 
these  papillae  are  so  similar  to  those  from  which  the 
limbs  are  developed  that  it  becomes  (to  say  the  least) 
probable  that  they  represent  true  appendages  of  the 
somites  to  which  they  are  attached." 

There  is  one  more  point  in  the  anatomy  of  this  insect 
to  which  I  wished  to  have  directed  especial  attention. 
Anterior  to  the  large  covering  plate  which  protects 
the  organs  of  the  singing  apparatus,  is  a  much  smaller 
covering  plate,  similar  in  form.  It  is  my  belief  that  this 
protects  the  auditory  apparatus,  but  I  find  it  impossible 
to  work  out  the  subject  on  specimens  preserved  in 
spirit,  and  therefore  have  no  carefully  .observed  facts 
by  which  in  any  way  to  substantiate  my  belief.  This 
is  a  point  I  hope  to  look  into  at  some  future  time. 
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Contributions  to  a  Comparative  Dictionary  of 
the  Bantu  Languages.  I. — Collected  by  C.   G. 
Biittner,  Missionary^  Director  of  the  Augustiimm 
Institution,  Otyimbingue,    Damaraland. — Com 
municated  by  the  General  Secretary. 

[Bead,  27th  August,  1879.] 

Languages  Compared: 


!•  Afudu. 

2.  Akurakura. 

3.  Alege. 

4.  Babuma. 

5.  Bi^ba. 

6.  Bdu. 

7.  Banron* 

8.  Basa. 

9.  Baseke. 

0.  Baaunde. 

1.  Bayon. 

2.  Bechuan. 

3.  Boritsu. 

4.  Bnmbete. 

5.  Bute. 

6.  Comoro. 

7.  C.  Delgado. 

8.  Diwala. 

9.  Dsharawa. 

20.  Dshuku. 

21.  Eafen. 

22.  Ekamtulufu. 

23.  Eregba. 

24.  Gindo. 

25.  Ham. 

26.  Herero. 

27.  Inhambane. 

28.  Isuwu. 
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29.  Eabenda. 

30.  Kaffir. 

31.  Kambali. 

32.  Kamuku. 

33.  Eanyika. 

34.  Kasands. 

35.  Eiriman. 

36.  Kisama. 

37.  Konguan. 

38.  Koro. 

39.  EunL 

40.  Lor.  Marquez. 

41.  Lubalo. 

42.  Makonde. 

43.  Marawi. 

44.  Matatan, 

45.  Mbamba. 

46.  Mbarike. 

47.  Mbe. 

48.  Mbofon. 

49.  Melon. 

50.  Meto* 

51.  Mfut. 

52.  Mimboma. 

53.  Mombas. 

54.  Momenya. 

55.  Mozambique. 

56.  Mudsau. 
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57.  Mnrondn. 

58.  MusentaDdn. 

59.  Mutsaya. 

60.  Ndob. 

61.  Ngoala. 

62.  Ngola. 

63.  Ngoten. 

64.  Nhalemoe* 

65.  Nki. 

66.  Nkde. 

67.  Nsho. 

68.  Ntexe. 

69.  Nyamban. 

70.  NyamwezL 

71.  Nyombe. 

72.  Okam. 

73.  Otyambo. 

74.  Panpela. 

75.  Papiah. 


76.  Pavun. 

77.  PaS. 

78.  Penin. 

79.  Pongwe, 

80.  QueQimaiie. 

81.  Banda. 

82.  Sena. 

83.  Shambala. 

84.  Sofala. 

85.  Soneo. 

86.  Sws^ilL 

87.  Tette. 

88.  TiwL 

89.  Udonu 

90.  Xosa. 

91.  Yao. 

92.  Yasgua. 

93.  Zaramo. 

94.  Zulu. 


K.6.  Kaffir    means    Znla      and    Xosa.     KirimansQnellimaD, 

Ny  amban=  Inhambane. 


Dictionaries. 


Polyglotta  African  a. 

The  Languages  of  Mozambique. 


S.  W.  Koelle. 
Dr.  Wm.  H.  I. 

Bleek. 

E.   Steere,   LL.D.    A    handbook     of   the    Swahili 

Language. 
Collections  for  a  handbook  of  the 

Yao  Language. 
Collections  for  a  handbook  of  the 

Nyamwezi  Language. 
Short  specimens  of  the  Vocabu- 
laries of  three  unpublished  Af- 
rican Languages  (Gindo^  Zaramo 
and  Angazidja). 
Collections  for  a  handbook  of  the 

Shambala  Language. 
Collections  for  a  handbook  of  the 
Makonde  Language. 


99 


99 


M 


99 


99 


99 


99 


99 


91 


99 


99 


99 


99 


99 


99 
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Boman  CathoUc    Dictionnaire  fraii9ais-pongou^.  Par 
Missionaries.  les  Missionnaires  de  la  CoDgrega- 

tion  du  Saint-Esprit  et  da  Saint- 
Cceur  de  Marie. 
IV.  Davis.  A  dictionary   of  the  Kafir  Lan- 

guage. 
Perrin.  English-Zulu  Dictionary. 

J.  Ayliff.  A  vocabulary  of  the  Kafir  Lan- 

guage. 
J.  Brown.  Dictionary  of  ihe  Bechwana  Lan- 

guage. 
My  own  Collections  for  the  Herero 
and  Otyambo  languages. 


In  most  cases  the  spelling  of  the  different  writers  is 

retained. 
S  ([as]  in  Koelle*s  and  Bleek's    books)  is   written 

jA.  Ds  dsh. 
X  is  the  deep  guttural,  met  in  KaflSr  and  some  other 

languages. 
N  in  Becwana  is  like  ng  in  the  other  languages. 
C  in  Becwana  „    „    ch  „    „      „  m  ^ 

TJ  in  Pongwe,  u  (very  often)  in  Herero  is  like  the 

English  w. 
6n  in  Pongwe  like  ny  in  other  languages. 
Ou„        „        like  the  English  00  in /oot* 


•  [In  justice  to  the  Rev.  Mr.  Buttner,  it  ahould  be  stated,  that  where 
(in  consequence  of  want  of  uniformity  in  his  manuscript,  and  one 
rather  unusual  mode  of  marking  used  by  him)  his  intentions  regarding 
the  kind  of  type  to  be  employed,  &c.,  were  not  perfectly  clear,  the 
distance  from  Cape  To^n  at  which  he  lives  made  it  impossible  to 
eonsult  him  upon  any  doubtful  points  while  the  printing  was  going 

Also,  several  marked  letters,  used  by  Mr.  Bilttner,  to  indicate 
certain  sounds,  were  not  to  be  found  here  ;  which  necessitated  the 
substitution  of  other  signs  for  them,  as  follows  : 

For  the  r  with  a  dot  underneath  it,  used  by  Mr.  Buttner,  x  *"» 
been  employed.  _        _   . 

For  the  "  Spanish  iV"  {%£,,  an  n  with  the  mark"*  over  it)  a  dotted  K 

has  been  used.  .  v    u- 

For  8  with  a  dot  underneath  it,  used  in  two  instances  by  Mr. 
Buttner  in  lines  two  and  three  of  his  explanatory  remarks,  a  plain 
8\aA  to  be  substituted.] 
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In  Kaffir  c,  y,  w,  t,  mean  the  different  clicks.* 

1.  LUNG.    1.  God  (in  heaven). 

In  Swahili  almost  always  Mwenyiezi  Muungn 

Almighty  God.    In  Hereto  very  often 

Tate  Karunga  God  om*  father. 
Mulungu  Yao,  Shamb.,  C.  Delg.,  Gindo.f  Mulu^ 

ngulu  Inhambane(=Mulunguongulu  ?)• 
Murungu  Sofala,  Tette.  Murungo  Sena.  Karunga 

Herero,  Ojbyambo. 
Mulugu    Quelliman,   Mozambique,  Meto,    Ma- 

tatan. 
Muungu  Suahill 
Aondo  Tiwi. 

2.  Heaven. 

Kalunga  Ngola  P  cf.   Orungban  Okam. 

Ulanga  Zaramo. 

Luwingo  Shambala,  Makonde.     Uwingu  Swahili. 

Liwinke  Isuwu. 
Jlunde  Nyanwvrezi.  Liunde  Yao.   cf.  fVa-muluku 

heaven.  Kiriman.     Wa^fnolugu  heaven* 

Matatan. 

3.  Sun. 
llonga  Kaffir. 

4.  Cloud. 

Mawingo  C.  Delgado. 
Mahundi  Gindo. 
Emndi  Pongwe. 

*  [In  making  ibis  statement  regarding  the  use  of  i?  in  Enfir,  the 
Bev.  Mr.  BUttncr  is  in  error,  as  the  following  extract  from  p.  233  of 
the  Eafir-£i  glish  Dictionary  by  the  Rev.  W.  J.  Davis  (London,  1872) 
will  show  !  **  K  is  a  soft  labial,  and  is  soandcd  in  Kaffir  like  v  in 
the  English  words,  vice,  vine,  &c."  The  fact  that  r  has  been  used 
(as,  for  instance,  by  the  Rev.  H.  Tindall  in  his  Nama — Hottentot 
Grammar  and  Vocabulary,  Cajxj  Town,  1857)  to  indicate  the  palatal 
click  (q^)  met  with  in  Hottentot  (found  also  in  the  Bnshman  lan^agse) 
may  have  led  to  this  mistake.  This  is  another  proof,  were  such 
needed,  of  the  practical  inconvenience  of  employing  Latin  characters 
to  indicate  the  clicks.] 
f  He  e  and  oiiierwisc  words  of  different   languages    are  taken 

together,  if  the  form  of  the  word  is  the  same,  although  the  pre* 

^xes  may  differ. 
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2.  NDYAMB.    1.  God. 

Ondyambi  Herero.        Ndshambi    Miuentandu, 

Babunia,  Bombete.      Ndshambe   Mbsi^ 

mba.  Ndshami  Ntexe.  Nshambe  Nkele> 

Undaza. 
Mpambe  Marawi. 
Ndzmmbi  Mimboma,  Nyombe^  Basunde,  Lubalo. 

Ntsambi  Ngoia.       Nzambi    Kabenda. 

Nsambi  Kasandsh^  Kisamat      Ndzama 

Mutsaya. 
Anyambe    Baseke^     OroBgu,    Diwala^    Ibuwu, 

Pongwe. 
Nyama  INhalemoe^  Melon^  Ngoten. 
Ndam  Eafen,  KoDguan. 
?  Eshawo  Udom^  Mbofon.    Esowo  Ekamtulufu. 

2.  Ancestral  spirit. 
Inyambe  PoDgwe. 

3.  Heaven* 

Ndzombi  Nyombe.    Nsamhe  Orungu. 
Nyama  lauwu^  Meloo* 
Kft,  1  and  2  together. 

Karungandyambi,  Ndyambikarunga  Herero. 

Ntsambi  apungo  Ngola. 

Nyamba  liwinke  Isuwu. 

Nganansampi  Songo.     Ganansambi  Kisama. 

?  Ukengitsa  Eregba. 

?  Nonaiu  Bagba. 

?  ?  ifyihoab  Balu.    Nie  kuob  Momenya.  Niekob 

Bayon,  Kum. 
?  ?  ?  ?  Tsui=^oab  *Namaqua.     Vtixo  Kaffir. 

3.  YUL.    Heaven. 

Yulu    Babuma,  Bumbete^   Mbamba,  Baeunde. 

Yilo  Eabenda.    of.    luu  SwahiU  above. 
JEyuru  Herero. 
Izulu  Kaffir.     Asulo  Kambali.    cf»     Dsulo  C. 

Pelg.  above. 

*  [This  word  ia  usoally  written  with  the  lateral,  and  not  the 
paUtaL  click.] 
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Kuzuru     Tette.    cf.    Uzuru    Quell.,  Mozamb. 

above. 
Evuhi  Otyambo. 
Kulo  Kisama.    Kolu  Nyombe,  Undaza.     Goht 

Ntexe*  Gore  Sofala*  cf.  Igulya  Nyamwezi 
above. 
Legodimo  Bechuana. 
?  j(pwa  Nkele.    Rowa  Murunde,  Pongwe. 

2.  God. 

Asulo  EambalL 
?  Kogol  Dsharawa. 

4.    ?  Eabth. 

JEhi  Herero.  cf.    Pehi  Herero  beneath. 

Esi  Otyambo.  cf.  Pasi  Yao,  Makonde,  Sofala^ 
Gindo,  Inh.  beneath. 

Inchi  Swahili.     Nzi  Nyamwezi. 

Nichi  Shambala. 

Ntye  Pongwe. 

Lehatse  Bechuana.  cf.  Pandzi  Sena,  eartb. 
Pansi  C.  Delg.,  earth.  Panze  Tette, 
Sena,  Marawi,  beneath.  Pantsi  Kaffir^ 
beneath.  Vati  Quell.,  Mozamb.  be- 
neath. 

6.  YUV.    1.  Sun. 

Eyuva  Herero.  lua  Swahil.  Litoa  Nyamwezi* 
Liua  Yao. 

Zuva  Tette,  Sofala,  Quell.     Zua  Shamb.,  Moz. 

Dzuwa  Sena.  Dzua  Marawi.  Dsua  Anjuan. 
Jndshus  Afudu.  Intsoa  Eiriman,  Meto, 
Matatan.    Diowa^  Loba,  Basete. 

Irotoa  Ibuwu.    Lebue  Alege. 

Adshui  Mbe.     Shui  Nsho. 

Ndshudshi  Eafen.    Letsatsi  Becwan. 

2.  Day. 

Eyuva  Herero.    Liua  Yao. 
Madua  Makonde.    Esui  Alege.     Eso  Nke. 
Letsatsi    Becwana.      Eyadshe  Okam,  ?  Ngoshi 
Eonguan. 
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3.  Heaven. 

Dioba,  Loba,  Baseke. 

?  x^^^  Nkele.  Bowa  Murunde,  Pong  we.  cf. 
No.  3. 

4.  Moinu 

Ndzui  Ntexe.  iVif^AttiBabuma,  Mutsaya.  Nyui 
Ndob. 

6.  WEZ.    Moon. 

Mwezi  Swahili,  Nyamwezi^  Shambala^  Otyambo, 

Sena,  Tette^  C.  Delg.,  Manika. 
Omueze  Herero,  Anjuan.    Mtoesi  Yao.  Mwdze 

Sena. 
Muete  Lor.  Marq.     Gmuat  Balu.    * 
Kgwedi  Becwana.    Mwedi  Makonde.  . 
Mueri  Mozamb.i  Earunan^  Meto.    Muere  Quell., 

Matatan. 
Ohuere  Orungu.     Wuele  Tiwi.    Mttoli  Penin. 
Mbeshi    Kasands^     Lubalo,    Kisama.      Mbeahe 

Ngola.    Mbei  Pangela. 
Mue    Momenya,  Bagba,  Balu,   Afudu.      Mua 

Papiah.       Me    Ekamtulufu,      Udom, 

Mbofon. 
Muefi  Bagba,  Kum.  Nyofi  Bayon.  Kofi  Alege. 

Fsie    Okam.      Fe    Ham,  Akurakura, 

Yaggua. 
Unyezi  Kaffir  (moonligbt). 

2.  Star. 
Ikwezi  Kaffir  (morning  star). 

7.  NYOND.    1.  Stab. 

Nyota  Swabili.  Onyose  Herero.  ?  Nyenyezi 
Tette,  Seoa.  Nyenyesi  Gindo,  Zaramo. 
Nyanyese  Marawi.  Inyelete  L.  Marq. 
Nyuladi  Inhamb.    Naledi  Becwana. 

Ndondwa  1  ao.    Nondwa  Makonde,  C.  Delg. 

Lutondo  Shambala.     Sonda  Otyambo. 

Itodva  Mozambique. 

?  Nyurra  Anjuan. 
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2.  Moon. 

Nffondthi  Undaza.  Ngonde  Musentandu,  Mi- 
mborna,  DiwaU,  Isuwu,  Nyombe,  Mu- 
rundo.  Ngmdie  Mkele.  Ngonte  Sonda. 
Ngont  Mbamba.  Nqonda  Babenda, 
Basuode.  Ngondo  Bumbete.  Noon 
Mgoten,  Melon.  Ngnan  ^Nhalemoa.  I'maa 
Baseke.    Nont  Kunda,  Ntan  Kkele. 

3,  Sun. 

?  Munyenye  Kanyika.    cf.  Jf  o.  S. 
8.  TANY.    1.  Day. 

Olanya  Pangela.   Omutenya  Herero.   Muluanga 

Kisama,  Lubalo. 
Mutana  Quellim.,  Swabili,  Meto,  Matatan.  Ntane 

Nkele. 
Nsana    Marawi,     C.     Delg.        Nuana      Basa. 

?  Tenom  Bam. 
Ouanda  Pongwe. 
Mote  Ngoten.      Moti    Melon.     Mue    Mbamba. 

Motlha  Becwana. 
Munyengi  Kwiyika.     cf.  No.  7. 

2.  iVooTj. 

Omutenya  Herero.  Nsana  Ci  Delg.  Miant 
Inhamb.     Muhanya  Yao. 


Ntar^ua    Mimboma.       Ntiatgu    Kabenda,  Mu- 

sentandu,  Bumbete. 
Etattgo  Otyambo.     Muten  Runda,  Anan. 
Muanya  Ngola,  Lubalo,  Souga.     Igaitge  TiwL 

ia  Kambali. 

'.ondiob      Melon.      Mosondshi      Momndo. 

tdshi  Undaza. 

I.     1.  Day  (Daylight?). 

Vt    Becwana,    Shambal.       Mohi   Hakosd* 
(daylight). 
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Bumuidsha  Kabenda.      Mueste   Isuwu^   Diwala, 

Muruado.    Mist  Zaramo. 
Muini  Mimboma,   Musentandu,    Njombe^    Ba- 

suade. 

2.  No(m. 
Muusi  Yao. 

3.  Evening. 

Omuihi  Herero  (about  sunset).     Misi  Zaramo. 

10.  GUL.    1.  Evening. 

Liguh  Yao,  Sbambala.     Liulo  Makonde. 

Ongulohi  Otyambo,     Ongurova  Herero. 

Ukuhlwa  Kaffir. 

Magaribi  Swahili.     ?  Ataatsiboa  Becwana. 

Wiate  va  uriba  Qnellimane. 

Mauro  Sena.     tSiuro^uro  Tette. 

2.  Night. 

Kilo  Zaramo,  Shambala*     Chilo  Yao,  Makonde* 
Builu  Kabenda,  Nyombe.    Bulu  Diwala.   Bula 

Ibuwu. 
?  Ohiyu  Mozambique,  Meto.     Ohiu  Matatan. 

11.  SXJK;    !•  Night. 

Osuhu    Herero,    Sonffo,  Kaffir.        Osugu    Ki* 

sama.  O^te  Liubalo,  Kasandfih.  Osoko 

Ngola^    Kiriman.     Botshuk    Mutsaya. 

Odshug    Yasgua.         Botshuh    Ntexe. 

Tidug  Bayon.    Dag  Dsharawa.     Tsoh 

Papiah.     Tsu  Ngoala. 
Fuku    Mimboma.      JBugu  Musentandu.    Bufuk 

Kanyika. 
Elukul  Udom.   Enuhon  Mbofon.   Enokon  Eka 

mtulufu. 
Utsutsu  Eregba.     Utmon  Tiwi. 
Wodshu  Runda.     Bodzu  Nki.     Fondnhe  Nki. 
Usiko    Swahili,   Inhambane,    Tette,   C.   Delg.^ 

Sofala,  Marawi.    Boxigo  Becwan. 
Tsiko  Sena.     Motiu  Alege,  Kiriman. 
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?  Uhiyu    Mozambique,    Meto,    Matatan.       cf. 
No.  10. 

2.  Time  of  twenty^four  hours. 

Usuku  Xosa.    Ntgougon  Pongwe. 
Usiku  Swahili.     ShVio  Njamwezi. 

3.  Day. 

Tsiku    Inhambane,  Sena.     Ziko    Tette.      Liko 
C.  Delg.    Nihigo  Mozambique. 

12.  TYA.    Dawn.    (Sunrise?) 

Okutya    Herero.       Kusha    Otyambo.      Kucha 

Suabili.      Cwa    Becwaua.       Cha   Ma- 

konde.    Ndiyu  NyamwezL 
Ukusa    Kaffir.      Utsa     Mozambique.       Mosho 

Becwan  (morning). 
Utsaka    Mozambique.       Tioka    Yao.      Kusoka 

Tette.      Omuhuka  Herero  (morning). 

cf.  Okutoka  Herero  (Sunset). 

Kudoka  Tette  (Sunset). 

Chwa  Swahili  (Sunset). 

13.  LIL.    1.  FiBB. 

Umlilo  Otyambo,  Kaffir.     Molelo  Becveana.    cfl 

Nlila  Basa  (coals). 
Omuriro  Herero,  Sofala,  Mwiza.  Morro  Anjuane, 

Mozamb.,  Meto,  Matatan. 
Ndolo  L.    Marq.      Ndelo    Nyamban.      Munillo 

Inhambane. 
Muoto  Shambala.  Moto  Yao,  Nyamwezi,  Swahili^ 

Makonde,  Tette,  Sena,^C.Delg.,  Marawi, 

Kiriman,  Mudsau. 
?  Mo  Faxam,  Angola.      Mu  Nhalemoe,  Melon, 

Ngoten,    Papiah,    Momenya,    Bamon, 

Balu,  Bagba^  Kum,  Bayon. 

2.  Sun 

Moto  Fenin.    Mot  Mfut.   '  Mmo  Konguan. 
?  Mes  Dsharawa, 


a  Comp,  Diet  of  the  Bdntu  Languages.  175 

3.  Moon. 

Mot  Bamon.     Woto  Kambali. 

4.  Day. 

?  Mot  Mfut 

cf.  Uota  Herero.     Ota  Kaffir^  to  warm 
one's  self  at  the  fire* 
14.  PIY.    Heat,  Hot. 
Heat.     Oupyu  Herero. 

Hot.       Mainse    ovia    Quell.,    Madsi     ku   pisa 
Sofala  (warm  water),   ^setou  Nyamwezi, 
Shushu  Xosa  (hot). 
Cook.     Pika  Swahili,  Sena,  Tette.   Piga  Marawi« 
Mbzeka    L.   Marq.      Ipiha     C.   Delg« 
Wapea  Mozamb.     Villa  Inhamb. 
Bum.    Piya  Inhambane.  ,Pia  Herero.  Pisa  Sena. 
Peya  Pongwe.     Uvia  Mozambique. 
Pila  Yao  (be  consumed  by  fire). 
Boa,  Sweat.     Bila  Kaffir. 
Ripen.   Pya  Nyamwezi.     loa  Swahili,  Makonde. 
Fire.       Tubia  Lubalo»  Songo.  Tiwia  Mimboma, 
Musentandu,  Kisama.     Mba  Mbamba^ 
Ntexe,  Mutsaya,  Babuma,  Bumbete. 
Cooking  pot.     Ombiga  Otyambo.   Dsiwiga  Yao. 
Imbiza  Kaffir.    Bise  Eafen.     Pitsa  Be- 
cwana. 
Mbia  Ngola,  Pangela,  Lubalo,   Songo, 
Kisama,  Marawi,  Quell. 
Mbe  Nhalemoe,  Dshuku,  Ngoten,  Melon. 
?  Nshe  Mbofon,  Udora,  Nse,  Ekamtulufu. 
Coal.      Akapiu  Dshuku.   Kebiri  Ntexe.     Gebilu 
Babuma.     Kebit  Mutsaya. 
cL  Mugima  mupia  Tnhamb.^ 
Muezi  mupia  C.  Delg. 
So  pie  Dshuku. 
Me    memfe    Ekamtulufu, 
Udom,  Mbofon. 
Mbesi  obe  Lubalo.  Ngonte 

owe  Songo. 

Ngonte  ampa  Musentandu. 
Minoje  Pax&m. 
Nyofi  B^on.  Nuefi  Kum. 
/  Muefi  Bagba. 

Gmamfi  Balu. 


>  New  moon* 
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15.  NDIND.    Smoke. 

Ndindi  Bagba,  Momenya. 

Ndzindihe    Bamon.     Ndintsi    Pati.      NUonUua 

Papiah.       Ndshon   Ham,    Akurakura. 

Odshu  Yasgua.      Dsum  Bute.      JNto 

Koro. 
Ndfhisi  Balo.     Wudshi  Kirlman. 
Muishi  Basunde,    SoDgo^     Kisama*  Moshi 

Sbambala,  Swahili.     Lioshi  Njramwezi. 

Liosi  Yao.     Rosi  C.  Ddg.     Moii  Be- 

cwana^  Gindo.     Vmusi  ELaffir. 
Muizi '  Nyombe^  Kabenda.    Muiz  Musentandu. 
Owisi  Pangcia,  Meto.     Moesi  Matatan.     Oluui 

Otyambo.     Omuise  Herero.     Muse  L. 

Marqucz.  WutseMtLj^m.  £/if*f  Inhamb., 

Sena.     Udsi    Quelliman.       CVi  Tette. 

Widi  Baseke. 
Mututo    Murundo.      Mututu    Isuwu,     Diwabiy 

Orungu. 
Metut  Melon.     Metud  Ngoten, 
?  Moatu  Nbalemoe. 

16.  DEB.    1.  Water. 

• 

Madeba  Diwala.  Madiba  Nkele.  Madib  Ngoten, 
Melon. 

JDshape  Basuku.  Ndshab  Kum,  Bagba. 
Ndshib  Bayon.    Ndshob  Momenya. 

Medi  Makonde.  Mati  L.  Marq.,  Inhamb., 
Nyambane.  Madthi  C.  Delg.>  Sofala, 
Papiah.  Muri  Shambala,  Gindo^ 
Zaramo,  Mozambique.  Masi  MetQ, 
Okam^  Yao.  Mese  Mudsau^  ilnjuan. 
Madsha  Ntexe,  Mutsaya,  !6abuma. 
Mandiha  Bumbete,  Mbamba.  Mandshe 
Kiriman.  Maza  Mimboma^  Musenta- 
ndu. Mandse  QuelUmane.  Madze  Tette. 
Amansi  Kaffir. 

Maliwa  IsuwUy  Murundo.  Alap  Ekamtulufu, 
Udom. 

Manif  Penin.     Manep  Konguan. 

Omeva  Herero.  Omea  Otyambo.  dme  Yaagua. 
Omo  Nki.    Amu  Alege* 
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Menya  Songo,  Kisama,  Ngola.     Menyi  Runda. 

Meni  Basa,  Kamnku^  Kambili.     Meya 

Kasandsh. 
Mangu  Undaza,     Man  Akurakura. 

2.  River. 

Tiimazi  Tette.     Muinzi  Quelllmane. 

3.  Rain. 

Alap  XJdom. 

Aneb  Mbofon.   Manep  KoDffuan.   MeniJ  Penin* 

OtDoshi  Akurakura.      Asi  Okam^  Bute. 

4.  Milk. 

Madeba  Diwala.  Masuba  Akurakura.  Medimha 

Kgoteu. 
Maziwa  Swahili,  Marawi.  Masiwe  C.  Delgado. 
Omaihi  Herero.        Ubisi  KafEr.       Imbise  Lor. 

Marq.    Mashi  Becwana.  Amasi  Xosa. 
Amoabi  Alege.     Hba  Anan.    £bi   Akurakura^ 

Nhalemoe.     Ebe  Melon. 
Amenu  Orungu.      Vumina  Basunde. 

17.  MBUL.    Raix. 

• 

Mbula  Nyamwezi^    Bumbete^    Undaza.    Mbola 

Mbamba. 
Ombura   Herero,       Ombera    Pangela.       Mbuxa 

Nkele. 
Mbua  Isuwu,  Diwala,   Murundu.     Mbue  Balu. 

Mbuyo  Baseke.     Mbo  Ngoten. 
Kbun    Ngoala.     Mbon    Kum^    Bagba,  Paxani. 

Mban  Bajon,  Bamon.  Mben  Momenjai 

Papiah. 
Fula  Becwana,  Meto,  Mozambique. 
Fula  Shambaln,  Kabenda,  Mimboma,  MuBenta- 

ndu,  Ntex^^f  Babuma,  Nyombe,  Basunde, 

Lubaloy  Kisama,  L.  Marquez.    Mpfol 

Mutsay.n.     Umfal  Runda. 
Oful  Kanjika,  Dsharawa. 
Mvula  Kaffir,  Otyambo,  Inhambane,  C.    Delg. 

Vura  Tette,  Marawi,  Sofala. 
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Mwua  Swahili.     Ula  Yao. 
Ashila  Basa.    Ashile  Kamuku. 

18.  ?    Lightning. 

Oruti/eno  Herero.  Pent  Tette  (flash  of  lightning). 

Umhane  Kaffir. 
?  JPifM  Sena  ^flasb  of  lightning), 
Umeme  Swahili.     Umwemwe  Shambala. 
Dsaze  Sena.     Tahaze  Tette. 
Logadima  Becwana, 

19,  TUTUM.    Thunder. 

Orututumo    Herero.      Kwantutumo     Shambala. 

Okundunduma  Otyambo.       Tumo    Be- 

cwana.     Kudidimo  C.  Delgado.      Vumi 

Sofala. 
Chikukumo  Yao.    Nhutoa  Njamwezi.     Zongame 

Xosa. 
Magurrugurru  Tette. 

go.  LAMB,    BiYEB, 

Umlambo  Kaffir.    Murambo  Sofala.      muramba 

Herero. 
Molapo  Becwana. 
Nambo  L.  Marquez. 

21.  MBUND.    1.  Mist,  Fog. 

Ombundu  Herero.    Lipundugulu  Yao. 
Zunde  Shambala. 

Inkungu  Kaffir,  Swahili.  Inkongugu  Nyamwezi. 
Kungusi  Tette. 

2.  Dew. 

Mbundu  Ngola,  Songo,  Kisama«  Mbundo 
Kasandsh,  Mbonda  Pangela.  Mbundshi 
Kabenda.    Bungi  Basunde. 

JNkungo  Marawi.    Nkuta  Nkele. 

22.  NGAM.    Dew. 

^angame  Yao.  Okame  Meto,  Matatan.  Kimo 
Muftetitandu, 
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Omueme  Herero.  Omume  Otyambo.  Omomi 
Kanyika.  Moma  Kum*  Mema  Paplah. 
Mame  Sena.  Mam  Tumu.  Mmi  !bute* 
Mumiah  Inhambane.  Umio  Quellimane. 

Limume  Lubalo.    Lumo  Nyamwezi. 

Umande  Swahili. 

Nambwe  C.  Delg.     Dshime  Basa. 

Menyenye  Ntexe.  Monyayo  Mutsaya,  Munogo 
Babuma.    Monyo  Becwana. 

23.  MBEP.    1.  Wind  (Air,  cold). 

Ombepo  Herero^  Yao.       Upepo  Swahilii  Sofala. 

Pepu     Tette,      Sena.      of.      Chipepeta 

Makonde,    Epepe  Pongwe  (fan). 
Puho  Inhambane. 

Pevo  Quellimane.     Ipeo  Mozambique. 
Mbeko    Nyamwezi.     Peho     Sbambala.     Pheho 

Becwana.     of.    Mbebe    za      mbua   Or. 

Comoro   (nostrils). 
Dimepo  Makonde.    Mepo  C.  Delgado. 

2.  Breath,  Soul. 

Umpefu  Xosa  (an  asthmatic  breathing). 
Umpefumlo    Kaffir  (breath,    soul),      cf.   Ibupu 

Nyamwezi.    Pafu  Swahili.     Lechwaho 

Becwana  (lungs). 

3.  Spirit. 

Mpepo  Shambala.    Pepo  Swahili  (evil  spirit). 

Ibambo  Pongwe  (Bevenant). 

Ibambo  Orungu  (Devil),    cf.  Kalempemba  Ka- 

sandsh.       Kadiampemba  Musentandu. 

Kaleampemba  Mimboma,  Basunde. 

24.    ?     Stone. 

Kiwendi  Inhambane. 

Jiwe  Swahili,     Shambala,     Nyamwezi.        JSwe 

Pangela.    JEoe    Herero.    cf.  lihishiwe 

Nyamwezi  (pebble). 
Lencwe  Becwana. 
Jtye  Zulu.     Ntae  Konguaq, 

V  2      * 
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Uitye  Xosa.     Salawi  Yao. 

Libwe  Quellimane   (Grindstone).  Mbwe  Swahili 

(very  small  stone).    Mbua  Sofala. 
Imanya  Kabenda,     Maya  Ntexe,  Mutsaya. 

25.  LWAL.    Cliff,  Rock. 

Ulwalwa  Xosa.    Lwala   Yao.    Muala  Marawi. 

Moale  Kiriman.  Muarra  Tette  (stoiie)^ 

Sena.     Muara  Quellimane. 
Leshala  fiecwan  (white  rock).     Idtoala  Zulu  (a 

flat  rock). 
Oruua    Herero.        Oluua    Otyambo.       Owua 

Bamon.     Woa  Balu. 
?  Mwamba  Swahili.     Gamba  Shambala. 
?  Maganga  Gindo.     L$gaga  Bee  wan  a.     Lianga 

Makonde.  cf.  Nyanganyanga  Makonde 

(pebbles). 

26.  TENG.    Metal. 

1.  Iron. 

iSengo    Nyombe.      Zengo     Basunde«       Zengua 

Mimboma.       Emianga    Orungu.        O- 

nwanga  Pongwe. 
Otyitenda  Herero.     J^tene   Ekamtulufu.     Tena 

Bamon.       Ten    Bayon.       Tin   Bagba, 

Momenya.  Ishen  Eafen. 
Lidini  Nyamwezi.  *Chisiano  Yao. 
Kitadi  Ngola.  Kitali  Baburaa,  Ntexe,  Kasandsh. 

Mbitalu    Bumbete.        Otale    Pangela. 

Utare  Quellimane,  Sena,  Tette,  Sofala. 
Bitampa  Songo.     Tsambo  Marawi.      Tsipi  Be- 

cwana.     Insimbi  Kaffir.      Msomo  Sha- 
mbala. 
Cliurra    Swahili,     Mozambique,      C.     Delgado. 

Yuma  Meto,  Matatan.      Numbo   JLor. 

Marquez. 

2.  Gold. 

Desanga  Ngola.     Semban  Kum. 
Tena  Bf^on. 
Mpumbo  ^asypde. 
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3.  Lead. 
Chumbu  Makonde. 

4.  Stone* 

Ndono  Kum.     Ndon  Bayon. 

Tadi  Mimboma^        Musentandu^  Nyombe^ 

Basunde^  Ngola»  Songo,  Kisama. 
Litali  Kasandsh.     Litari  Lubalo^  Baseke. 
?  Diyali  Kunda. 

27.  SANG.     Sand. 

Msanga  Yao^    Sofala^     Qaellimane^    Makonde. 

Mshanga  Shambala.     Mchanga  Swahili. 

Mutsanga  Anjuane.     Mtanga  Mombas. 
Nyanga  Murundo.    Nkienga  Marawi.    Munyengo 

Bumbete.    Niejige  Basunde^  Mimboma. 

Nienke  Nyombe. 
Ketsanse     Mfut.       Etscn     Nki.       Nse    Melon^ 

Undaza.     Nshi  Nhalemoe. 
Omaheke    Herero.       Esehe    Pangela.      Ohiaga 

Kamuku.       Kisehele     Ngola,      Songo, 

Kisama^  Kasands.     Disiele  Mbamba. 
Nshishe     Mbofun.      Nchie    Babuma.        Dishei 
'     Baseke,  Nkele^  Undaza.  Kiseyi  Mtexe. 

Kisieyi  Mutsaya.     Moshe  Penin. 
Sanwa  Balu.     Soanma  Bamon. 
Moshavoa    Becwana.     Enchip    Yasgua*  E  sep 

Konguan. 
hihlabati  Kaffir. 

28.  NOK.    Clay  (Mud,  Dirt). 

Omunoko    Herero.     cf.     Ubunuku    Zulu   (dirty 

habits). 
Ulongo  Shambala,   Nyamwezi.      Maraga  Inha- 

mbane,  Becwana. 
Udongo  Swahili.     Toka  Becwana. 
Entsaka  L.  Marquez. 
Mataka  Quellimane.     Tagata  Shambala. 
Matadza  Tette,  Sena. 
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29.  TOP.     Mud  (Clay). 

Matope  Yao,   Makonde,   Sena,   Gindo,  Mozam- 
bique, Sofala,  Tette. 
Ondova  Herero,     Uchavu  Swahill. 
Omurova  Herero.     Marove  Quellimane. 
Are  Wo.  27,  28,  29  to  be  derived  from  the    same 

root?  CHAV? 

.SO.  ONGW.    Salt. 

Omongua  Herero,  Kasandsh,  Njombe,  Basunde^ 
Pangela,  Lubalo,  Songo,  Kisama^ 
Bumbete,  Babuma,  Mutsaya,  Nte^e^ 
Mbambi,  Musentandu.  Nkua  Melon. 
Nkoa  Ngoten,  Nhalemoe,  Afudu^ 
Murundo,  Ngol».  Ngua  Bamon. 
Nguan  Bayon,  Paxam.  Nffoan  Kum. 
Nffan  Konguan.  Aka7i  Mb(»bn,  Eafen, 
Ekamtulufu,  Udom.  Ngban  Pati, 
Bagba,  Momenya. 

Munyo  Lor.  Marquez,  C.  Delgado,  Inhambane, 
Gindo.  Munyu  Sbambala,  Makonde, 
Swahill,  Sofala.  Munu  Nyamwezi. 
TJmunyuza  Kaffir.  Muinyo  Tette, 
Sena. 

Eyanga  Pongwe,  Isuwu.  Vanga  Diwala. 
Ezanga  Uningu. 

Maha  Meto,  Matatan. 

?  Lectoai  Becwana.    Ledze  Undaza. 

31.    ?    Mountain. 

Kigongo     Zaramo.       Gigonio    Inhambane.     Xt- 

chevje  Yao. 
Umango  Zulu,  Xosa  (an  elevated  tract  of  land). 

Muango  Quellimane,  C.  Delgado. 
Ondundu  Herero.     Tunto  Sofala. 

82.  ZUL.    Shadow. 

Kizuli  Shambala.  Omuzire  Herero.  ^i- 
nzimizimi  Nyamwezi.  of.  Sira  Be- 
cwana (to  shade). 
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Kivuli  Swaliili.  Mvuli  Shambala.  Muvuri  Tette. 

Mwilili  Yao. 
Mpiri  Pongwe. 

Mururi  Mozambique.     Mouiri  C.  Delgado. 
Muruti  Becwana. 
?  Mutsa  Inhambane. 
?  Itunzi  Kaffir. 

33.  ?    Fkoth,  Foam,  Scum. 

I'ovu  Swahili,  Shambala.     Igwebu  Kaffir. 
Leghulo    Becwana.      Lihulu    Makondc.    Liulo 

Yao. 
Esuzu  Herero.    Etutu  Otyambo. 

34.  WIN.    Hole. 

Omuina  Herero.  Mwina  Makondc  (pitff)ll, 
ditch).     Lina  Nyamwezi. 

35.  VUMB.    Dust. 

Luvumbi  Swahili,  Shambala.     Oruuma  Herero. 

LutDuwu  Nyamwezi.     Luundu  Yao. 
Vtuli  Kaffir.     Lorole  Becwana. 
?  Liuuhi  Makonde.     Ondsi  Otyambo. 

36.  ?    Space  (Time). 

Oruveze  Herero.     Nqfasi  Swahili. 

37.  TEL.     Tree. 

Mteld  Yao,  Gindo.  Ntela  Makonde  (Medicine )< 
Letlhare  Becwana.  Atix  Bagba,  Kum, 
Bayon,  Ngoala,  Momenya,  Papiah. 

Mueli  XJndaza.  Mwiri  Quell.  Nyiere  Nkele. 
Erere  Pongwo.  Mbuele  Ngoten,  Melon. 
Mhoal  Nhafemoe.  Puala  Penin.  Bole 
Murundo. 

Ntanda  Nyambane.  Odanga  Kambali.  Muto?it 
Bunda. 

Omuti  Herero,  Nyamwezi,  Swahili,  Otyambo, 
Shambala,  Kaffir,  Sofala,  Tette,  Sena, 
Eafen,  Eregba,  Kabenda,  Mimboma, 
Musentandu,    Ntexc,      Mutsaya,     C. 
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«  Delgado,  Nyombe,  Basuade,  Pangelaj 

Yasgua,  Mfat.    Eto  Anau. 
JEte  Ekamtulufu,    Udom,    Mbnfon,     Mbamba^ 

Babuma^  Bumbete. 
Itii  Okam,  Nki.     Yetse  Baseke. 
Modshi    Kasandsh,      Kisama,      Koro,      Nsho. 

Modsh  Kanyika,  Ngola.    Moshi  Songo. 

Munshi  Lnbalo.     On  Alege. 

38.  TAMB.    1.  Branch. 

Itambi.  Nyamwezi^  C.  Delgado.    Liyambi  Yao. 
Orutavi  Herero.     Tave  Sofala.     Tawi  Swahili^ 

Makoude. 
Sanwo  Tette. 
Isebe  Xosa. 
Tsansu  Sena, 

2.  Leaf, 

Ambe  Basa. 

Oicavi  Pongwe.    Lufovo  Shambala. 

Dsafo  Momenya.  Idsawe  Orungu.  Vafo  Bamon. 

?  Ifan  Anan.    Dshan  Ham. 

?  Afu  Papiah;  Paxam^  Bagba^  Mbe,  Nsho. 

39.  KUN.    PiEBWOOD. 

Kuni  Swahili,    Otyambo,    Shambala,  Makonde, 

Kaffir^  Quellimane,  Mimboma,  BasuDde, 

Meto,  Matatan^  Mosambique,  Marawi. 
Orukune     Herero.      Kunyi    Nyombe,    Bunda* 

Ekun  Udom.    Ngun  Dsharawa.   Nkum 

Eafen. 
Ekoni    Orungu.     Nkon    Mbofon^    Mbute>   Nki. 

Nken  Bayon. 
Ekuan  Afudu.    Nku^i  Kum.     Nhoan  Paxam. 
Nkui  Babuma,  Mutsaya^  Undaza.   Lungwi  Yao. 

Ekue  Alege,  Papiah.      Nkoe  Bumbete^ 

Mbamba,  Ngoala. 
Ogoni   Pongwe.      Logoho    Becwana    (piece    of 

wood).    Ngodi  Zaramo. 
Lohunyi  Ngola.     Huinyi  Songo.    Hutni  Pcnin. 
Lohonyo  Kasandsh,  LubalOj  Kisama. 
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40.  KAL.     Coal. 

Makala  Yao,  Songo,  Meto,  Matatan^  Dahavawa, 
Lor.  Marquez,  lahambane^  Kasandsh^ 
Nyombe,  Basunde^  Ngala^  Pangela, 
Lubalo,  Kunda^  Mozambique,  C, 
Delgado^  Marawi,  Kabenda^  Mimboma, 
Musentandu,  Mbamba^  Kanyika, 
Bambete^  Otyambo.    Magala  Becwana. 

Ekara  Herero,  Sena^  Qaellimane^  Kisama. 

Ekalaga  Undaza. 

Makaa  Swahili,  Shambala.     Aha  Yasgua* 

Diaxa  Nkele. 

Nkan  Anan. 

« 

4L  HUL.    Thicket  (Forest). 

Muhulo  Zaramo.  Chihole  Makonde.  Ihlahla 
Xosa  (a  shrab).  Isihlakla  Zulu  (a 
clump  of  trees). 

Ekua  Herero.  Lihwa  Nyamwezi.  Lekgwa 
Becwana.    Eyo  Otyambo. 

Azo  Koro.     Udske  Yasgua.     Iga  Pongwe. 

JUutso  Lor.  Marquez. 

42.  KWIB.    Thorn. 

Omakuiya    Herero*  Omakoeya    Otyambo* 

Igwa  Nyamwezi. 
Mwiba  Swahili. 
Arruva  Kaffir. 
Mwiwa  Yao^  Shambala^  Makonde. 

43.  NY  AS.    1.  Grass. 

Linyasi  Yao,  Swahili.  Malasi  Mozambique 
(straw). 

Ehozu  Herero.  Aluizi  Otyambo.  W^ahi  Ma- 
konde. 

Uzua  Tette.     Udzu  Sena. 

Utyani  Xosa.  Miani  C-  Delg.  Boyan  Be- 
cwana.   Mani  Quellimane. 

?  Muasiana  Inhambane. 

2.  Leaf, 
Mdnyasi  Gindo.     Ndske  Eafen.    Dshu  Bute. 
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Diyish  Bunda. 
Nyan  Udom,  Mbofon. 
?     Bosien  Nki. 

3.  Flower. 
Seskeske  Becwana. 

44.  TANG.    Gourd. 

Etanga  Herero,  Zaramo. 

Tango  Swahili^  Shambala  (melon\  Litcmgwa 
Yao. 

46.  YONOL.    Millipede. 

Liyongolo  Yao.  Igongolo  Nyamwezi.  Nyo^ 
ngolo  Shambafa.  Chongolo  Makonde. 
Jong 00    Swaliili.     Kongono  PoDgwe. 

Tshongohlo  Zulu.    Engororo  Herero. 

Ongongololo  Otyambo. 

46.  GUP.    Tick. 

Ongupa  Herero,  Otyambo,  Makonde.     Upa  C. 

Delgado. 
Likupe  Yao.     Kupe  Swahili. 
Fikundya  Nyamwezi. 
?   Umkaza,  Umkalane  Kaffir. 

47.  ?    Spider. 

Buliluli   Shambala.     Buibui    Swahili.    Litoutci 

Nyamwezi. 
Likaikai   Makonde.     Lekokgo  Becwana.      ?/^t- 

gquawu  Zulu. 
Randague  Quellimane. 
Tandaode  Marawi. 

48.  KONG.    Scorpion. 

Tsikungo  Lor.  Marquez.    Kongo  Seiia* 

Siongo  Infaambane. 

Ngenga  Mutsaya.  Ngena  Bamba.  Ngiena 
Bumbete.  j^'gian  Dsbarawa.  Ngie 
Babuma,  Ntexe.    Ngeo  Baseke.    Nkue  * 
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Bagba.    Nge  Swahili,    Nga  Konguan. 

Nke  Afudu. 
Oniye  Herero. 

Inyakarisi  Tette,  Sena.     Ogashi  Kambala. 
Kalise  Yao.     ^/  oalise  Marawi. 
?  Kisusa  Shambaia. 
Phepheh  Becwana.     Eyipue  Meto. 
?  Kamina  Nyamwezi.     Minya  Bute. 

49.  TWAL.    Louse. 

Intwala  EafBr.  Talawa  Quellimane.  Tsarawa 
Sena.  Zavawa  Tette.  Tinwala  Lor. 
Marquez. 

Tatbtty  Chawa  Swahili.     Sawa  C.  Delgado. 

Ato  Becwana.    Nda  Nyamwezi. 

Ona  Hereto. 

50.  CHWA.    White  Ant. 

Mchwa     Swabili,    Shambaia.       Ohua    Herero. 

Ox^a  Otyambo. 
Uswa     C.    Delgado,     Nyamwezi,      Muo     In- 

hambane. 
Umuklwa  Kaffir. 
Mutshenye    Tette.     Utshentshe    Sena.     Wetshe 

Quellimane.     Ucheche  Makonde. 


EEGISTEES. 

A 

..  English. 

Ancestral  spirit 

2 

Cook 

..i     14 

Ants,  white... 

50 

Dawn 

...     12 

Beneath 

4 

Day ... 

'5"  8, 

9,  11,  13 

Boil 

14 

Devil 

...         ^0 

Branch 

38 

Dew 

21,22 

Breath 

23 

Dirt... 

28,29 

Bum 

14 

Ditch 

...     84 

Clay 

28, 

29 

Dust 

...     3o 

Cliif 

25 

Earth 

...       4 

Cloud 

• 

I 

Evening 

...9, 10 

Coal 

40 

Fan... 

...     23 
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Fire 

... 

13,14 

Pebble 

... 

24, 

,25 

Firewood 

.a. 

a. a           «5l7 

Pitfall 

a.a 

... 

34 

Foam 

•  •• 

a..           <50 

Pot  -.. 

•  9  u 

.  •. 

14 

Fog   aa. 

a.. 

a..          21 

Rain 

•  •m 

16, 

,17 

Forest 

•  •• 

...          41 

Ripen 

... 

... 

14 

Froth 

aa. 

...        OtJ 

River 

•  •• 

16. 

,20 

God 

•  •m 

1,2,3 

Rock 

■  .. 

•  •• 

25 

Gold 

•  •• 

•#•     26 

Salt  .•• 

... 

>€• 

30 

Gourd 

a*. 

...       0.1. 

Sand 

.*• 

... 

27 

Grass 

•  a  . 

...     43 

Scum 

... 

... 

33 

Grindstone 

•  •• 

...     24 

Shade 

•  •• 

•  •• 

32 

Heat 

... 

...     14 

Shadow 

t0f 

•  •• 

32 

Heaven 

•  •a  Xf 

2,  3,  5,  8 

Smoke 

... 

... 

15 

Hill ... 

»  »  * 

...     31 

Soul... 

a  aa 

•  •• 

23 

Hole 

aa  a 

...     34 

Scorpion 

•  a. 

.a  . 

48 

Hot .«. 

•  •* 

...     14 

Space 

•  •• 

.«• 

36 

Iron 

... 

...     26 

Spider 

... 

•  «• 

47 

Lead 

*.• 

...     26 

Spirit 

•  a* 

m9»JU 

,23 

Leaf... 

•  •• 

38,43 

Star 

.0. 

«••      i 

5,6 

Lightning 

•  a  V 

...     18 

Stone 

•  •• 

24 

,26 

Louse 

•   . 

...     49 

Straw 

.*• 

... 

43 

Lun^s 
Medicine 

•  .. 

•  ••        ^O 

Sun  ... 

•  •• 

5,  7,  8, 

,13 

•  •■ 

...     37 

Sunrise 

.*• 

•  •• 

12 

Melon 

•  •• 

...     44 

Sunset 

«.• 

•  •• 

12 

Milk 

... 

...     16 

Sweat 

•  •• 

1... 

14 

Millipede 

a  a. 

...     45 

Thicket 

•  •• 

... 

41 

Mist... 

•  m» 

...     21 

Thorn 

... 

... 

42 

Moon 

a  a  . 

5,  6,  13 

Thunder 

•  •• 

.  a  a 

19 

Mountain 

a.a 

...     31 

Tick 

•  •• 

... 

46 

Mud... 

aa. 

28,29 

Tree 

... 

... 

37 

New  Moon 

■  •• 

...     14 

Water 

•  a. 

... 

16 

Night 

m*» 

10,11 

Wind 

... 

... 

23 

Noon 

*•• 

..a      O^  «/ 

Wood 

... 

».. 

39 

B.  Stoahilis 

Buibui 

•  a  . 

...     47 

Jua ... 

•  •» 

... 

5 

Chuma 

•  •• 

...     26 

Juu  ... 

•  •• 

«aa 

3 

•      Chwa 

•  •• 

...     12 

Iva     .aa 

« •• 

•  •k 

14 

Chawa 

•  •a 

...     49 

Kivuli 

•  •• 

..a 

32 

Jiwe 

... 

...     24 

Kucha 

•  c  * 

a  .  . 

12 

Inchi 

•  a. 

...       4 

Kungu 
Kuni 

... 

«•. 

21 

1 
t 

Jongoo 

•  •■ 

...     45 

... 

... 

39 
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Kupe 

••• 

••• 

46 

Mwua 

•         ••• 

17 

Luvumbi 

•«• 

•■• 

35 

Nafasi 

•         ... 

36 

Magaribi 

••• 

••• 

10 

Nge  _ 

•         ••• 

48 

Maji..r 

••• 

••• 

16 

Nyasi 

»         ••• 

43 

MaJ^aa 

••• 

••• 

40 

Nyota 

•         ••• 

7 

Maziwa 

•  ■  • 

••  ■ 

16 

Pafu 

•         ••• 

23 

Mbeve 

••• 

••• 

24 

Pika 

•         ••• 

14 

Mchanga 

••• 

••■ 

27 

Povu 

•         ••• 

33 

Mchwa 

••  • 

•  •• 

50 

Tango 

■         ••• 

44 

Mofihi 

••r 

••  • 

15 

Tawa 

•         ••• 

49 

Moto 

••# 

••• 

13 

Tawi 

•         ••• 

38 

Mtana 

••• 

••• 

8 

Uchavu 

•         ••• 

28 

Mtanga 

••■ 

••• 

27 

IJdongo 

•         ••• 

28 

Mti... 

••  • 

•  •  • 

37 

Umande 

•        ••• 

22 

MuuDgu 

••• 

••• 

1 

Umeme       .. 

•         ••■ 

18 

Munyo 

••t 

••• 

30 

Upepo 

•         ••• 

23 

Mwezi 

•  •  • 

■%t 

6 

Usiku 

•         ••• 

11 

Mwiba 

• 

••• 

••» 

42 

* 

C.  Beewana. 

Amanzi 

•»• 

••• 

16 

Logadima   .. 

•         ••• 

18 

Bitsa 

••• 

« ■• 

14 

Maatsiboa  ,. 

>         ••  • 

10 

Boraga 

••• 

•  •  • 

28 

Magala 

»         ••• 

40 

Boeigo 

••• 

•  •  • 

11 

Molapo 

■         ••• 

20 

Boyan 

•  •  • 

••• 

43 

Molelo        .. 

•         ••• 

13 

Cwa 

•  •  • 

••• 

12 

Monyo 

■         ■•• 

22 

Kgwedi 

•  •  • 

•  •• 

6 

■  Moshawa    .. 

•         ••• 

27 

Lechwaho 

••• 

•  •• 

23 

Mosi 

•         ••* 

22 

Lecwai 

•  •  • 

•  •• 

30 

Motlha 

•         ••• 

8 

Legan 
Legodimo 

••• 

••• 

25 

Mpfeho 

•         ••« 

23 

••• 

•  •• 

3 

Murati 

•         ••• 

32 

Legokgo 

••  • 

••• 

47 

Mushi 

•         ••• 

9 

Lfgoiio 

••» 

••• 

39 

Naledi 

*        •  •• 

7 

Lehatai 

••• 

•  •• 

4 

Nta  ... 

•         ••  • 

49 

Lekgwa 

•  •• 

••• 

41 

Phepheii 

•         ••• 

48 

Lencwe 

••• 

••• 

24 

Pula 

•         •  •• 

17 

Lorole 

•■• 

••• 

35 

Sesheshe     .. 

•         •  •  • 

43 

Lcshnlo 

•  •■ 

■  •  • 

33 

Toka 

•         •  •  • 

29 

Litlhare 

••• 

•  •• 

37 

Tsipi 

•         ••• 

26 

Letsatai 

•■• 

•  •• 

5 

Tumo 

•         •  •  • 

19 
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Ameva 

••• 

•  •• 

42 

Shushu 

•  •• 

•  •• 

14 

Bila... 

■•• 

•  ■  • 

14 

Tshongololo 

!•• 

45 

Idwala 

•  •  • 

•  •• 

25 

Ubusuku 

•  •• 

11 

Igwebu 
Ihlahia 

••• 

•  •• 

33 

Ukuhlwa 

•  •• 

10 

••• 

•  •• 

41 

Ukusa 

.•• 

12 

Ikwezi 

••  • 

•  ■• 

6 

TJlwala 

•  •• 

25 

Ilange 

••• 

••• 

8 

Umango 

!■• 

31 

Ilitye 

••• 

•  •• 

24 

Umbane 

!•• 

18 

Imbiza 

«■• 

•  •• 

14 

Umlambo 

•  •• 

20 

ImiDi 

•«• 

•  •* 

9 

UmlUo 

•  •• 

13 

Inkungo 

••  • 

•  •• 

21 

Umkalane 

k«» 

46 

iDHimbi 

••  • 

•  •• 

26 

Umkaza 

•  ^* 

46 

Intwala 

•  •  • 

•  •« 

49 

XJmpefu 

!•• 

23 

Isebe 

••• 

•  •• 

38 

Umpefumlo.., 

•  •• 

23 

Isigqawu 

••• 

•  •• 

47 

Umti 

••• 

1  •• 

37 

Isihlabati 

••• 

•  •• 

27 

Umufalwa 

•••         1 

!•• 

50 

Isiblahla 

•  ^m 

•  •• 

41 

Umunguza 

•••      • 

•  • 

30 

Itunzi 

•  •• 

•  •• 

32 

Umiisi 

••• 

!•• 

15 

Itye... 

•  •• 

•  •• 

24 

Unyesd 

••• 

»•• 

6 

Izulu 

•  •• 

■  •• 

3 

Usuku 

••• 

>•  • 

11 

Lukuni 

•  •• 

•  •• 

39 

Utuli 

••• 

■  •% 

35 

Mashi 

•  •• 

•  •» 

16 

Utyani 

••• 

!•■ 

43 

Metse 

•  •• 

•»• 

16 

Zongoma 

•••         1 

»•■ 

19 

Mvula 

•  •• 

•  •t 

17 

E.  Hereto. 

lihi  ••• 

•  •• 

•  •• 

4 

Okutoka 

••• 

12 

Ehozu 

•  •• 

•  •• 

43 

Okutja 

••• 

12 

Ehua 

•  •• 

•  •• 

41 

Omaheke 

•  ••         1 

27 

Ekara 

•  •• 

•  •• 

40 

Omaihi 

•  •  •         1 

16 

Ekuiya 

•  •• 

•  •• 

42 

Ombepo 

•••         1 

21 

Engororo 

•  •• 

•  •• 

45 

Ombundu 

•  •  •         1 

23 

Eoe  ••• 

•  •  • 

•  •• 

24 

Ombura 

•  ••                             4 

17 

Esuzu 

•  •  • 

•  ■  ■ 

33 

( )meva 

•  ■•                             1 

16 

iB^tanga 

•  •  • 

•  •  ■ 

44 

Omongua 

ta*                  1 

30 

Eyuru 

•  •« 

•  •• 

3 

Umueme 

•  •• 

22 

Eyuva 

•  •■ 

••• 

5 

Omueze 

•  •• 

6 

Karunga 

•  •  • 

•  1 1 

1 

Omuihi 

•  •  •               .  < 

9 

Ohua 

•?* 

f  •• 

50 

Omuina 

••»                  1 

34 
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Omnise 

••■ 

••• 

15 

Ongurova   ... 

...    10 

Qmunoko 

••• 

••• 

28 

Onyose        ... 

...     .7 

Omuramba 

■•• 

••• 

20 

Orukuae     ... 

...     39 

Omuriro 

••• 

••• 

13 

Orutavi       ... 

...     38 

Omutenya 

«■• 

••• 

8 

Onitutumo ... 

...     19 

Omnti 

•■• 

••• 

37 

Orutyeno    ... 

...     18 

Omuzire 

••• 

••• 

32 

Oruuma 

...     35 

Ona  ••• 

••• 

••• 

49 

Omuua 

...     25 

Ondova 

• 
••• 

••• 

29 

Oruveze      ... 

...     16 

Ondundu 

••• 

••• 

31 

Otyitenda  ... 

...     26 

Ondyambi 

••• 

••• 

2 

Otyityauvi ... 

...    47 

Ondye 

••• 

••• 

48 

Pia 

...     14 

Ongupa 

••* 

••• 

46 
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XX.    Locusts  and  Locust  Birds^^^Hj  M,  E.  Barber. 

[Bead  27th  AuguBt  and  30th  September,  1879.] 

For  ages  past  the  continent  of  Africa  has,  we  have 
eveiT  reason  to  believe,  been  more  or  lees  subjected 
to  the  plague  of  locusts,  even  in  the  far  distant  past 
B.C.  1491 — years,  when  the  Pharaohs  were  reigning  in 
the  land  of  Egypt,  the  locusts  were  there.  They  were 
then  "filling  up  all  the  coasts." 

The  ancient  description  in  the  Book  of  Genesis  is 
most  truthful^  and  in  every  respect  applicable  to  this 
scourge  as  it  exists  even  up  to  the  present  time.  We 
cannot,  however,  at  the  southern  end  of  the  African 
continent,  attribute  the  visitations  of  thisse  grass- 
hoppers to  the  "  east  wind.'*  Our  east  wind  must,  at 
any  rate,  be  held  blameless.  If  prevailing  winds  have 
anything  to  do  with  bringing  the  locusts  down  upon 
us,  it  would  be  those  which  reach  us  from  the  north  ; 
but  I  question  whether  winds,  to  any  great  extent, 
influence  the  general  movements  of  these  migratory 
insects. 

Long  prevailing  droughts  (if  such  there  be)  in  the 
interior  of  the  continent  may,  perhaps,  have  something 
to  do  with  their  migrations,  inducing  them  to  visit  the 
sea-board  regions  in  search  of  food.  This,  however,  is 
mere  conjecture  on  my  part. 

It  is  difficult  to  discover  what  are  the  laws  of 
nature  which  rule  the  migrations  of  vast  bodies  of 
living  creatures,  who,  like  the  locusts,  have  appa- 
rently no  means  of  communication  with  each  other. 
For  instance,  who  can  tell  why,  at  certain  sea- 
sons of  the  year,  a  migration  will  suddenly  take 
place  amongst  the  white  butterflies  {PieridtB) 
when  they  may  be  observed  in  immense  flights, 
spreading  over  wide  tracts  of  country,  and  flying  at  a 
considerable  elevation.    In  their  passage,  they  scarcely 
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tarry  to  imbibe  the  nectar  of  their  favourite  flowers  ; 
some  hidden  impulse  ever  seems  to  urp^e  them  on. 
When  the  night  overtakes  them^  then  they  roost  as 
best  they  can.  I  have  seen  as  many  as  thirteen 
individuals  concealed  beneath  the  foliage  of  a  species 
of  Senecio,  a  shrub  with  pale  or  white  undersides  to 
its  leaves. 

It  may  be  with  the  locusts  as  it  is  with  regard  to 
the  North  American  bisons  of  the  Great  Prairie,  so 
maphically  described  in  Major  Butler's  book,  '^  The 
Wild  North  Land,"  from  which  I  extract  the  following 
passage. 

^'  Backwards  and  forwards  over  the  ^assy  ocean, 
now  nordi.  now  south,  now  filling  the  itrk  goiges  of 
the  Rocky  Mountains,  now  trailing  into  the  valleys  of 
Bio«4el*Note,  now  pouring  down  tiie  wooded  slopes  of 
the  Saskatchewan,  surged  millions  on  millions  of 
dusky  bisons.  What  led  them  in  their  strange  migra- 
tions no  man  could  tell,  but  all  at  once  a  mighty 
impulse  9e#med  to  seize  the  myriad  hordes,  and  they 
moved  over  the  broad  realm  which  gave  them  birtn 
aa  the  waves  of  the  ocean  roll  before  the  storm, 
nothing  stopped  them  in  their  march,  great  rivers 
stretobed  betore  them  with  steep  overhanging  banks 
and  beds,  treacherous  with  quicksand  and  shifting 
bar,  the  work  of  subterraneous  forces  crossed  their  line 
of  march,  but  still  the  countless  thousands  moved  on. 
Through  day  and  night  the  earth  trembled  with  their 
tramp,  and  the  air  was  filled  with  the  deep  bellowing 
of  their  unnumbered  throats.  Crowds  of  wolves,  and 
flocks  of  vultures  dogged  and  hovered  along  their 
way,  &c.,  &c."  Even  so  it  is  with  the  locust  hordes  of 
South  Africa,  in  their  migrations  they  resemble  ^he 
bisons,  nothing  will  stay  them  on  their  march,  they 
will  surmount  all  difficulties,  attempting  even  the 
waves  of  the  broad  Indian  Ocean. 

There  is,  however,  no  certainty  in  the  migrations  of 
locusts;  their  visitations  are  by  no  means  fixed  or 
periodical,  many  years  may  intervene  between  them  ; 
or,  on  the  contrary,  they  may  be  continuous,  obtaining 
for  several  years  in  succession.  Like  the  bisons,  the 
locusts  have  their  hereditarv  enemies,  which  con- 
tinually follow  them,  and,  moreover,  tiiey  are  in  a 
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great  measure  ruled  by  them.  I  allude  more 
e^ieciallj  to  the  various  species  of  locust  birds^  who 
foUow  on  their  trails  as  the  wolves  and  vultures  do  on 
that  of  the  bisons  of  the  Great  Prairie. 

From  long  observation,  I  am  convinced  that  these 
vast  tribes  of  birds  and  insects  predominate  alternately, 
first  the  locusts  and  then  the  locust  birds,  and  that 
they  are  ever  keeping  each  other  in  check,  ever 
reflating  the  balance  of  their  power. 

The  locust  birds  depend  almost  entirely  upon  the 
locusts  for  sustenance,  their  numbers  are  too  vast  to 
be  supplied  by  any  other  means,  and  in  the  end,  great 
though  the  locust  swarms  may  be,  they  at  length 
prove  insufficient  for  the  maintenance  of  the  multitude, 
for  the  birds  increase  and  multiply  to  such  an  eztent 
while  food  is  plentiful,  that  in  the  course  of  time  the 
locusts  are  comparatively  speaking  consumed,  their 
numbers  being  greatly  diminished.  T  hey  are  however, 
never  entirely  exterminated.  Small  flights  from  time 
to  time  make  their  escape,  getting  beyond  the  ravages 
of  the  birds,  who  are  eventually  left  almost  without 
the  means  of  subsistence,  and  it  is  then  that  '^  hard 
times'*  come  down  upon  the  unfortunate  feathered 
tribes ;  hitherto  they  have  been  fed  and  pampered  in 
the  lap  of  plenty,  but  now  it  is  their  turn  to  suffer  and 
to  die  !  not  as  died  the  locusts  by  sudden  death,  but 
to  be  scattered  far  and  wide  over  the  face  of  the 
earth,  and  to  perish  miserably  in  various  ways, 
through  want  and  famine.  Like  the  locusts,  however^ 
they  do  not  all  perish.  Many  survive  the  catastrophe 
bypickingup  a  precarious  existence  here  and  there,  and 
by  eventually  finding  their  way  back  into  the  interior, 
when  haply  they  may  meet  with  other  locust  swarms. 

Such  are  the  vicissitudes  which  attend  the  locusts, 
and  the  locust  birds.  Nature  is,  however,  ever  mind- 
ful of  her  children,  ever  working  for  their  welfare  ;  her 
scales  are  admirably  adjusted  ;  a  feather  might  turn 
the  balance ;  but  the  feather  is  never  there  to  do  so. 

In  the  case  of  the  locust  plague,  utter  ruin -would 
undoubtedly  overtake  the  African  continent  were  no 
check  brought  to  bear  against  this  mighty  scourge. 

The  Amcan  locust  {Packyitylus  pardaKrms)  or 
nugratory  grasshopper,  of  whidi  I  am  writing,  is  a 
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yellowish-brown  and  grey  insect^  of  abont  two  inches 
m  length  ;  it  is  not  conspicuously  marked  in  any  way^ 
the  wing-cases  are  slightly  mottled  with  brown  upon 
a  silyery  grey  ground,  and  the  folded  wings  beneath 
are  semi-transparent,  aod  of  a  greyish-yellowish 
colour. 

There  is  but  one  species  of  this  destructive  locust, 
including  a  single  variety  of  a  slightly  redder  colour 
than  the  typical  form,  which  I  maintain  to  be  the 
smaller  of  the  two,  as  it  is  by  far  the  most  numerous 
and  common. 

The  variety  is  usually  turmed  the  *^  Strandveldt  *' 
(sea-coast)  locust,  but  whether  it  is  entirely  confined 
to  the  sea-board  regions  I  have  not  for  a  certainty 
assertained. 

The  vast  flights  of  locusts  which  from  time  to  time 
visit  the  Cape  Colony,  arrive  in  their  Imago  state 
(full  grown)  from  the  interior  of  the  continent.  Like 
other  migratory  creatures  they  are  gregarious  in  their 
habits,  consequently  they  are  not  distributed  at 
random  over  the  country,  but  in  large  bodies  or  swarms. 
So  vast  are  the  proportions  of  this  scourge,  and  so 
dense  their  multitudes,  that  occasionally  they  will 
even  darken  the  air,  intercepting  the  suns  rays,  and 
casting  a  checkered  shade  over  the  earth.  On  fine 
summer  days  their  flight  is  remarkably  high,  in  fact 
at  so  great  an  elevation  that  the  locusts  appear  as 
mere  specks  against  the  blue  sky. 

Excepting  in  ihe  localities  where  they  deposit  their 
eggs,  they  never  remain  stationary  for  any  length  of 
time,  but  pass  on  from  one  part  of  the  country  to 
another,  in  search  of  **  pastures  new,"  and  leaving  in 
their  wake  ruin  and  devastation,  a  bare  country  with- 
out a  blade  of  grass,  where  all  before  was  green  and 
flourishing. 

In  their  travels  the  locusts  frequently  avoid  high 
mountain  ranges,  preferring  the  low  hills  and  valleys, 
where  the  pasturage  is  of  a  sweeter  nature,  to  the  long, 
rank  grasses  of  tiie  mountains.  This  is  a  fortunate 
circumstance ;  it  is  the  "  ill  wind,"  for  the  stock  fanners, 
deprived  of  their  accustomed  p^tures  for  their 
numerous  flocks,  at  once  resort  to  higher  latitudes  as 
a  refu^  for  tibieir  starving  cattle. 
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In  seasons' of  great  scarcity,  when  the  locust  hordes 
have  swept  over  the  earthy  depriving  it  entirely  of  its 

freen  mantle,  and  there  is  nothing  left  for  man  or 
east,  all  creatures  (including  the  human  races  of 
South  Africa)  take  to  locust  diet.  Stock  of  all  kinds — 
the  beasts  oF  the  fields,  the  birds  of  the  air,  and  the 
fishes  of  the  neighbouring  seas  and  rivers — all  resort 
to  this  practice,  for  they  are  in  a  great  measure  com- 
pelled to  do  so.  It  does  not,  however,  in  all  cases 
prove  a  wholesome  diet,  for  (excepting  the  feathered 
tribes)  creatures  do  not  at  all  times  thrive  upon  it. 

The  horse  will  feed  upon  locusts  with  great  relish, 
leaving    his    accustomed    grazing  grounds*  for    the 

Eurpose  of  obtaining  them,  and  for  the  time  being 
ecoming  an  insectivorous  animal ;  yet,  strange  to 
say^  after  the  locusts  have  deposited  their  eggs^  they 
become  injurious  to  the  horse,  and  even  poisonous, 
causing  death  in  many  instances. 

As  a  rule,  locusts  do  not  travel  during  the  night, 
excepting  under  extraordinary  circumstances,  but 
that  they  are  able  to  do  so,  there  can  be  no  •  doubt. 

To  elude  the  attacks  of  several  species  of  locust  birds, 
the  locusts  will  travel  day  and  nighty  never  ceasing 
to  fly,  until  at  length  they  are  completely  exhausted, 
refusing  to  take  wing  for  several  days  afterwards. 

In  the  year  1871,  when  some  relations  of  mine  were 
returning  from  the  Diamond-fields,  in  Griqualand 
West,  to  the  Colony,  they  had  encamped  for  the 
night  in  the  valley  of  the  Orange  River.  On  their 
arrival  at  this  place  no  locusts  were  in  the  immediate 
neighbourhood  ;  during  the  night,  however,  they  were 
surprised  on  hearing  the  sweeping  sound  of  their 
wings,  and  they  came  down  through  the  still  dark 
summer  night  in  countless  thousands,  and  all  around 
could  be  heard  that  peculiar  scratching  noise  which 
they  produce  by  rubbing  their  limbs  against  their 
hard  wing-cases  ;  and  on  the  morrow  the  locality  was 
swarming  with  them,  they  were  roosting  upon  every 
bush  and  shrub. 

On  another  occasion,  during  the  time  in'  which 
some  friends  of  mine  were  engaged  in  making  a 
survey  of  a  portion  of  Griqualand  West,  the  locusts 
again  made  their  appearance   during  the  night  in 
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great  numberB,  and  attracted  by  the  ligl^ts^  many  of 
mem  entered  the  tents  of  the  surveyors^  and  were 
there  decapitated  for  their  audacity,  after  which  they 
expressed  their  astonishment  and  indignation  by 
standing  on  end  of  their  headless  bodies,  and  stretch- 
ing their  limbs  forth  into  the  air  in  a  peculiar  manner* 

Many  methods  are  resorted  to  by  the  farmers  of 
South  Africa  to  preserve  their  crops  and  pasture 
lands  from  the  ravages  of  this  winged  scourge,  which 
from  time  to  time  comes  down  upon  the  Colony. 
Perhaps  the  commonest  of  aU,  is  that  of  burning 
grass  and  heaps  of  rubbish  in  the  vicinity  of  com 
fields  on  the  approach  of  the  locust  flights,  for  the 
purpose  of  smoking  them  and  scaring  them  away. 
Another  method  tibat  is  commonly  practised,  is  to 
stretch  long  ropes  across  a  field  of  com,  with  many 
coloured  flags  attached  to  them  at  intervals;  these 
ropes  are  supported  by  a  man  at  each  end,  and  also  at 
various  distances  throughout  their  length,  and  are 
conveyed  immedi^^tely  above  the  growing  com,  from 
one  end  of  the  field  to  the  other.  This  contrivance 
has  the  effect  of  causing  the  locusts  that  are  settled 
to  rise  simultaneously,  and  occasionally  they  will 
take  flight  altogether  and  leave  the  neighbourhood, 
apperently  believing  that  a  general  movement  has 
taken  place  in  the  whole  swarm. 

Locusts  have  a  singular  method  of  clearing  ofi*  a 
field  of  comj  and  leaving  nothing  behind  savmg  the 
tall  bare  stems.  On  alighting,  each  locust  will  place 
itself  upon  the  upright  stem,  immediately  beneath  the 
ear  (or  nead)  but  not  upon  the  car  itself,  which  would 
in  most  cases  be  unable  to  sustain  the  weight  of  the 
locust  combined  with  that  of  its  own.  It  will  then,  with 
its  sharp  teeth,  cut  the  com  stem  half-way  through, 
after  which  the  weight  of  the  grain  will  cause  the  head 
to  bend  over  and  fall  against  its  own  stem.  Suspended 
by  the  portion  that  has  not  been  severed,  it  will  fall 
immediately  in  front  of  the  locust,  who  having  thus 
secured  its  object,  will  at  once  commence  feeding 
upon  the  youo^  growing  corn,  and  not  until  the 
grain  of  a  corn  neld  has  been  entirely  cleared  off  will 
the  locusts  resort  to  feeding  upon  the  leaves,  leaving 
at  lengthy  nothing  but  the  bare  upright  stems. 
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There  is  not,  I  believe^  in  the  whole'  of  South 
Africa^  a  more  voracious  tribe  of  grasshoppers  than 
the  locusts.  With  the  exception  of  the  time  in  which 
they  are  either  travelling  or  sleeping,  they  never  for 
a  moment  cease  to  feed  with  avimty.  If  wet  or 
stormy  weather  prevents  them  from  risings  they  will 
devour  the  bark  and  soft  wood^  and  even  the  twigs  of 
the  trees  and  shrubs  on  which  they  are  roosting. 

I  have  seen  a  locust  with  its  abdomen  fearfully 
mangled  (severed  all  but  in  two  pieces)  climb  to  the 
summit  of  a  shrub  immediately  afterwards,  and  there 
commence  feeding  as  if  no  accident  had  occurred  to 
it.  The  creature  could  not  of  course  exist  for  any 
length  of  time,  as  the  food  which  it  consumed  was 
diverted  from  its  natural  channel,  and  making  its 
escape  just  beyond  the  thorax. 

It  has  invariably  happened  that  when  the  locust 
flights  have  come  down  upon  the  Colony^  sooner  or 
later  they  will  certainly  be  followed  by  their  here- 
ditary enemies,  the  locust-birds.  Months  and  even 
years  may  intervene,  but  in  the  end  they  have  never 
failed  to  make  their  appearance. 

The  bird  which  first  arrives  upon  the  scene  is  in 
most  cases  the  brown  swallow-like  locust-bird 
{Glareola  Nordmanni),  It  will  appear  in  vast  flights, 
darkening  the  air  in  certain  locsJities.  The  locust- 
eating  stork  ( Ciconia  Alba)  will  shortly  follow,  and 
occasionally  the  grey  mottled  starling  {Dilophus 
Carunculatus)  will  accompany  them  in  great  num** 
bers. 

A  migratory  hawk  may  also  be  enumerated  among 
the  locust-birds,  and  also  a  f^reyish  white  swallow- like 
bird,  nearly  allied  to  Glareola  Nordmanni*  will  follow 
in  vast  multitudes.  The  two  last  named  are,  however, 
exceedingly  rare  within  the  boundaries  of  the  Colonv. 
g  The  different  species  of  locust-birds  are  not  only 
n  egarious  in  their  habits,  keeping  together  in  large 
nocks,  but  like  the  locusts  they  are  migratory  as  wdfl, 

aving  no  fixed  abode  or  habitat  in  any  particular 

♦  From  a  much  injured  specimen  forwarded  by  Mrs.  Barber,  I 
belieTC  this  greyish -white  bird  to  be  a  Bpccics  of  Olareola.  It  is 
aniformly  pidie-grey  above,  and  almost  white  beneath ;  the  tail  is* 
bat  slightly  forked ;  and  the  bill  and  lege  black.«-B,  Tbiheat. 
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locality^  but  following  the  locust  flights  from  one  part 
of  Africa  to  another. 

By  far  the  most  numerous  of  all  the  locust-birds  is 
the  brown  swallow-like  species  above  named.  It 
appears  in  multitudes  second  only  to  the  locusts  them- 
selyes^  darkening  the  air  like  a  cloud  upon  the  horizon 
as  they  swiftly  pass  along.  These  birds  are  in  every 
respect  built  for  rapid  flight.  They  have  remarkably 
small  bones,  light  bodies^  and  broad  swallow-like 
wings  and  tails.  In  their  flight  they  are  also  swifter 
than  the  locusts^  never  failing  to  overtake  them^  and 
according  to  their  favourite  custom  feeding  upon  their 
prey  in  its  passage  through  the  air^  and  whUe  doing 
sOy  at  the  same  time  cutting  off  with  their  broad  beaks^ 
the  legs  and  wings  of  the  locusts  which  they  devour. 
These  being  severed  in  mid  air  fall  to  the  earth  like  a 
shower  of  bright  sticks  and  straws,  forming  a  curious 
and  novel  sight,  especially  if  by  chance  the  traveller 
is  passing  beneath  this  gigantic  '^spread/'  and  the 
debris  from  the  locust-birds'  dinner  table  is  hurled 
down  upon  his  hapless  head  in  the  form  of  myriads  of 
legs  and  wings,  bespattering  perhaps  his  best  hat  or 
Sunday  go-to-meeting  jacket. 

Locusts  seem  fully  alive  to  the  dangers  which  they 
encounter  from  the  ravages  of  these  birds,  holding 
them  in  the  greatest  dread^  and  travelling  daj/  and 
niaht  to  get  beyond  their  reach.  In  stormy  weather, 
when  pursued  by  these  birds,  and  the  locusts  are  un- 
able to  fly  at  a  great  elevation,  they  will  take  refuge 
by  settling  amongst  the  shrubs  and  grasses,  creeping 
into  them  for  concealment  to  evade  their  enemies. 
The  birds,  however,  do  not  entirely  confine  themselves 
to  their  favourite  method  of  feeding  in  the  air.  In  rainy 
weather,  when  the  locusts  are  prevented  from  rising, 
Ihey  descend  to  the  plains  and  valleys,  and  there  hunt 
them  up,  taking  advantage  of  them  also  before  sunrise 
when  they  are  benumbed  with  cold,  and  itnable  to  take 
flight. 

The  grey  and  white  locust-bird  {Glareola  sp.) 
apparently  differs  only  in  colour  from  Glareola 
Nordmanni,  and  its  general  habits  appear  to  be  in 
every  respect  similar.  It  is,  however,  an  exceedingly 
rare  bird,  and  has  upon  one  occasion  only,  as  far  as  I 


Locusts  and  Locust  Birds,  201 

■ 

am  aware^   followed  the  locust  flights  to  within  the 
boandaries  of  the  Colony. 

I  am  unacquainted  with  the  migratory  hawk.  This 
bird  is  probably  Tinnunulus  cenchris  mentioned  in 
Mr.  Layard's  *^  Birds  of  South  Africa/'  as  occurring  in 
^'Damaraland  in  countless  thousands^  and  feeding 
upon  locusts."  Upon  one  occasion  only  has  this  hawk 
appeared  within  the  Colony,  and  this  was  in  the  neigh- 
bourhood of  Aliwal  North,  on  the  banks  of  the 
Orange  River,  where  they  arrived  in  vast  multitudes, 
having  followed  the  locust  flights  down  from  the 
iQterior  with  several  other  species  of  locust-birds,  and 
when  together  they  "  came  to  grief,"  for  the  locusts 
proving  msufBcient,  they  fell  short  of  food,  and  many 
of  the  birds  (including  the  migratory  hawk)  died  of 
hunger. 

The  locust-eating  stork  never  attacks  its  prey  while 
on  the  wing.  These  birds  are  by  no  means  swift  of 
flight,  and  prefer  feeding  upon  the  locu3ts  before 
sunrise  in  the  localities  where  they  are  roosting,  or 
on  stormy  wet  days  when  they  do  not  rise  at  all. 

It  frequently  happens  when  the  storks  follow  the 
locust  flights  in  great  numbers  from  the  interior,  that 
another  bird  is  found  associating  with  them.  This 
bird  is  also  a  stork,  but  of  quite  a  different  species.  It 
is  the  "  adjutant "  {Leptoptilos  Crumeniferus),  a  much 
larger  bird,  with  long  legs,  and  a  powerful  beak  of 
neatly  a  foot  in  length.  With  the  general  habits  of 
this  species  I  am  but  slightly  acquainted.  A  solitary 
specimen  will,  however,  take  up  its  abode  with  the 
storks,  remaining  with  them  for  months  together, 
accompanying  them  in  their  wanderings,  and  appa- 
rently taking  the  lead  in  all  their  movements,  in  fact 
constituting  itself  their  leader.  Upon  two  different 
Occasions  I  have  myself  observed  the  adjutant  in 
company  with  the  storks.  The  natives,  and  also  the 
Dutch  colonists  (who  are  equally  superstitious), 
declare  that  there  is  something  "  uncanny "  in  this 
bird  ;  and  look  upon  it  with  an  evil  eye.  They  relate 
strange  tales  concerning  it,  and  will  tell  you  that  it  is 
exceedingly  sagacious,  that  it  -vyill  follow  the  sports- 
man in  his  hunting  expeditions  for  the  purpose  of 
uncovering  the  game  which  he  has  shot,  and  hidden 
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SLweLj  from  the  vultures,  by  covering  it  with  grass 
or  small  bushes.  This  it  will  do,  however,  not  with  the 
intention  of  feeding  upon  it  itself,  but  for  its  friends, 
the  vultures  and  jackals.  I  cannot  vouch  for  the 
truth  of  this  statement.  I  have  merely  given  it  as  it 
has,  upon  several  occasions,  been  related  to  me.  There 
may  be  something  in  it.  I  have  seen  so  many 
instances  of  the  wonderful  sagacity  of  birds,  that  at 
all  times  I  hesitate  to  cast  aside  as  idle  gossip  any  of 
these  strange  traditionary  tales.  The  bird  may  have 
some  ulterior  object  in  feeding  the  vultures  and  the 
jackals,  even  as  the  "  honey  guide  "  (  Cuculus  Indicator^ 
has  in  leading  the  bee-hunter  to  the  hives  of  the  wild 
bee.  Possibly,  like  that  bird,  the  adjutant  may  return 
to  the  spot  to  pick  up  the  framients  that  are  left 
behind.  .  , 

Many  of  the  native  tribes  of  South  Africa  feed  on 
locusts,  especially  at  certain  seasons  of  the  year,  and 
are  delighted  at  their  advent. 

The  wandering  Bushman  is  a  locust-eater.  He  is 
moreover  a  thriftless  and  improvident  creature,  taking 
no  thought  for  the  morrow,  and  believing  that  the 
things  of  the  morrow  will  be  sufficient  for  themselves. 
Where  he  finds  the  locusts,  there  he  captures  and  eats 
them,  selecting,  if  possible,  those  that  are  filled  with 
eggs,  as  they  arc  considered  a  great  delicacy,  and 
roasting  them  on  the  coals  of  his  fire,  as  he  sits 
behind  his  rush-mat,  which  is  propped  up  on  the  windy 
Side,  or  perchance  beneath  some  sheltering  rock  or 
cavern ;  where  strange  to  say,  this  wild  untutored 
creature  has  been  amusing  himself  by  making  draw-^ 
ings  and  paintings  of  considerable  skill.  The 
Bushman  has  no  fixed  abode.  He  builds  no  houses, 
neither  does  he  store  up  food  for  futm-e  use. 

The  Bakalaliari,  or  Masaras,  a  tribe  of  natives  in- 
habiting the  regions  of  the  Kalahari,  Lake  'Ngame, 
the  Zambesi,  &c.,  are  also  locust-eaters.  These  people, 
though  a  much  finer  race,  are  not  unlike  the  Bushmen 
in  their  general  habits^  wandering  in  a  homeless 
manner  from  place  to  place,  and  sleeping  where  they 
have  succeeded  in  killing  their  last  head  of  game- 
Like  the  Bushmen,  they  construct  no  dwelling  places 
(unless  a  ehed  erected  with  four  sticks  and  a  mat 
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or  two  can  be  called  a  house )9  neither  do  they  tend 
cattle^  sheep,  or  goats,  but  subsist  by  hunting,  digging 
roots,  eating  locusts,  white  ants,  &c. 

With  the  Bakalahari,  it  is  a  great  event  when  the 
locust  flights  make  their  appearance,  a  time  of  rejoic- 
ing.    It  is  then  that  they  may  be  seen  collecting  in 
great  nimibers  for  the  purpose  of  obtaining  large  sup- 
plies of  these  grasshoppers.     For  many  miles  through- 
out the  day  they  will  follow  on  after  the  locusts, 
OTertaking  them  in  the  evening  in  the  localities  where 
they  settle  for  the  night.     Having  accomplished  this 
race,  they  at  once  set  to  work  in  earnest,  working 
with  all  their  might,  digging  locust-pits  (large  holes 
in  the  earth  of  several  feet  in  length  and  breadth). 
These  are  to  be  filled  with  locusts,  which  are  captured 
during  the  ni^ht,  and  also  before  sunrise  in  the  early 
dawn^  while  they  are  sleeping  or  benumbed  with  the 
cold,  and  unable  to  take  flight.    In  this  work  they  all 
unite,  men,  women,  and  children,  labouring  incessantly 
until  it  is  accomplished,  or  the  pits  all  filled,  after 
which  they  are  covered  in  with  earth  and  long  grasses 
to  prevent  the  escape  of  the  locusts  on  the  morrow.    In 
this  state  the  pits  are  left  behind,  whilst  the  Masaras 
again   proceed  upon  their  march,  following  up   the 
locust  flights  for  many  miles,  as  they  had  done  on  the 
previous  day,  to  repeat  the  same  operation  on  the 
ensuing  night.     This  work  is  continued  with  great 
perseverance  for  several  days  and  nights  in  succession^ 
until  the  Masaras  have  secured  what  they  consider  to 
be  a  sufficient  supply  to  serve  them  for  some  months^ 
after  which  they  abandon  the  locust-flights,  and  return 
to  the  numerous  locust-pits  in  which  they  have  stored 
away  their  prey,  when  they  find  the  locusts  very  much 
in  tiie  same  state  as  when  they  were  left,  dull  and 
stiipified  but  not  dead. 

It  is  now  their'  occupation  to  prepare  these  grass- 
hoppers for  their  future  use.  Their  clay  pots  and 
earthem  vessels  of  various  kinds  are  now  in  requisi- 
tion. A  small  quantity  of  water  is  put  into  each,  after 
which  it  is  filled  with  locusts,  and  placed  over  a  slow 
fire  to  boil,  and  in  this  manner  they  are  steamed  until 
they  become  of  a  reddish  colour,  somewhat  resembling 
boiled  shrimps.  The  locusts  are  then  removed  from  the 
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potSj  and  placed  upon  mats^  and  exposed  to  the  sun. 
When  sufficiently  dried,  the  legs  and  wings  are  rubbed 
off  by  hand,  until  they  are  smooth  and  clean. 

Preparing  locust  meal  is  the  next  process.  This  is 
usually  accomplished  by  grinding  them  upon  flat  stones 
with  a  round  Doulder,  or  pounding .  them  in  mortars 
made  of  wOod.  The  meal  is  then  stowed  away  in  skin 
bags  for  future  use. 

This  meal  is  Ught,  and  easy  of  transportation  from 
one  part  of  the  country  to  another,  which  is  an 
advantage  to  a  wandering  people  like  the  Bakalahari. 
It  is  usually  eaten  in  its  crude  rough  state,  without 
any  further  preparation,  saving  the  addition'of  a  little 
saJt  when  this  article  (which  is  considered  a  great 
luxury^  is  procurable. 

In  tunes  of  long  protracted  drought  and  scarcity, 
many  of  the  native  tribes  of  South  Africa,  who  do  not 
at  other  times  resort  to  eating  locusts,  are  through 
want  compelled  to  so.  Amongst  these  may  be 
enumerated  the  Kafirs,  Basutos,  Batlapins,  Griquas, 
Hottentots,  Korranas,  &c.  These  people  (or  tribes) 
prepare  the  locusts  in  various  ways,  according  to  their 
difi'erent  customs.  The  Basutos  make  a  dish  which 
they  call  "  Bakoba."  It  consists  of  rather  lai-ge  balls 
made  of  locust  meal,  which  are  either  baked  or  boiled 
over  a  slow  fire.  A  thick  porridge  is  another  method  in 
which  they  prepare  this  meal. 

Locust  diet  is,  however,  by  no  means  considered  a 
wholesome  food  for  human  beings,  and  when  through 
famine  the  natives  are  reduced  to  subsisting  entirely 
upon  it,  many  deaths  occur  through  constipation  and 
other  ill  effects. 

The  Dutch  colonists  occasionally  collect  these 
grasshoppers  for  the  purpose  of  feeding  their  poultry. 
1  once  knew  a  Dutch  woman  who  filled  several  large 
sacks  with  thenl  for  this  purpose.  The  locusts  were 
of  course  imprisoned  alive,  .lud  after  the  lapse  of  some 
days  v^he  found  het  store  rapidly  diminishing  in  an 
unaccountable  manner,  and  on  examining  it  sho 
|)(jrceived  that  the  locusts  were  living  upon  each 
other,  and  that  the  half  of  her  storo  had  already 
disappeared. 

Some  years  ago  a  French  missionary,  in  Basuto- 
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land^  succeeded  in  making;  what  he  considered  to  be 
an  excellent  condiment  or  locust-sauce.  In  appearance 
it  resembled  anchovy-paste.  On  several  occasions  it 
was  pronounced  to  be  a  capital  relish.  Some  of  this 
locust-paste  was,  I  believe,  sent  to  Sir  George  Grey, 
who  was  at  that  time  Governor  of  the  Colony. 

Occasionally  it  will  happen  that  large  flights  of 
locusts  are  carried  away  by  adverse  winds,  or  by 
sudden  storms,  as  the  following  incident  will  show. 

Many  years  ago,  during  a  season  in  which  the 
country  was  suffering  from  one  of  these  plagues,  it 
happened  upon  one  occasion  that  vast  multitudes  of 
locusts  were  travelling  in  the  direction  of  t  he  coast, 
and  at  the  same  time  flying  at  a  great  elevation. 
Whether  it  was  the  result  of  a  strong  upper  current  of 
air,  or  that  they  were  fleeing  from  their  enemies  the 
locust-birds,  or  peradventure  in  search  of  **  pastures 
new,'"  I  cannot  tell,  but  for  days  together  they  passed 
on  over  the  Indian  Ocean.  In  those  days  I  was 
residinfic  with  my  relations  near  the  sea.  We  of 
course  were  anxious  to  ascertam  the  fate  of  the  locusts, 
for  none  had  settled  in  our  neighbourhood,  or  returned 
to  the  shore.  On  visiting  the  beach,  we  found  that 
many  of  them  had  been  drowned,  and  were  scattered 
upon  the  shore  amongst  the  shells  and  sea-weeds,  but 
these  were  as  nothing  compared  to  the  myriads  that 
had  gone  out  over  the  ocean,  and  we  marvelled  much 
what  had  become  of  them.  However,  on  the  third 
and  fourth  days  after  their  disappearance,  our  curiosity 
was  thoroughly  satisfied,  for  they  came  on  shore  in 
vast  shoals,  the  beach  for  many  miles  (extending  from 
the  mouth  of  the  Bushman's  Siver  to  that  of  the 
Fish  Biver,  and  from  thence  on  into  Kafiraria)  was 
lined  with  the  dead  bodies  of  locusts.  There  was  a 
band  formed  of  their  dead  bodies,  intermixed  with  the 
refuse  of  the  sea,  several  feet  in  thickness  and  breadth, 
and  the  odomr  which  pervaded  the  shore  was  unbear- 
able. 

The  country  was,  however,  saved  from  the  scourge  of 
locusts.  They  had  met  their  fate  by  finding  a  watery 
grave.  Some  time  afterwards  I  was  told  &at  many 
locust-birds  had  followed  in  their  wake,  but  the  birds 
never  reached  the  coast ;  whether  they  perished  for 
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want  for  their  accustomed  food,  owing  to  their 
commissariat  supplies  having  been  shipwrecked^  I 
cannot  say.  At  any  rate,  if  they  were  reduced  to  the 
common  grasshoppers  of  the  country,  their  fate 
must  indeed  have  been  deplorable,  for  they  are  utterly 
insufficient  to  feed  the  multitudes  of  locust-birds 
which  usually  follow  the  locust-flights  in  their  migra- 
tions. 

The  enemies  of  the  locust  are  innumerable  and  of 
widely  differing  species.  I  have  seen  the  trap-door 
spider  {Nemesia  sp.)  when  a  swarm  of  these  grass- 
hoppers were  passing  by,  rush  suddenly  from  its  den, 
seize  a  locust  and  drag  it  headlong  down  into  its 
gloomy  hole,  never  again  to  see  the  cheerful  light  of 
day. 

I  have  not  seen  the  Ichneumons  or  other  parasitic 
insects  which  infest  the  locusts,  but  two  species  of 
these  flies  have  on  different  occasions  been  described 
to  me.  One  is  slightly  larger  than  the  other,  and 
nearly  allied  to  a  Blue-bottle,  being  somewhat  hairy 
and  of  a  grey  colour,  with  a  large  reddish  head.  This 
fly  is  said  to  deposit  its  egg  beneath  the  thoraz  of  the 
locust.  The  other  species  is  described  as  an 
Ichneumon- fly  of  a  darker  colour.  It  is  pot  so  numerous 
as  the  grey  fly,  but  exceedingly  active  and  rapid  in 
flight,  it  passes  swiftly  over  its  victim,  apparently 
scarcely  touching  it  with  its  ovipositor,  nevertheless 
leaving  its  egg  behind,  either  beneath  the  thorax  or 
in  the  neck  of  the  locust. 

One  or  two  specimens  of  these  flies  which  were  sent 
to  my  friend  Mr.  Trimen,  of  the  South- African 
Museum,  are  described  by  him  as  being  a  "  two  winged 
insect  of  the  genus  Tachina,  which  is  of  the  same 
family  {Muscidce)  as  the  common  house  fly,  and  not 
unlike  it  in  appearance."  Now  whether  these  flies  are 
one  and  the  same,  and  whether  they  are  the  insects 
which  destroy  the  locusts,  I  am  not  prepared  to  say. 
My  only  reliable  information  on  the  subject  is  that  a 
single  egg  is  deposited  in  the  soft  part  of  the  locust's 
body,  and  that  the  larva  of  this  parasite  in  subsisting 
upon  the  locust  will  desist  from  pre;^g  upon  its 
vital  parts  until  it  has  completely  finished  with  its 
victim.    Having  no  further  use  for  it,  it  will  then  eat 
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its  way  through  the  head  of  the  grasshopper,  thereby 
causing  its  immediate  destruction,  and  at  the  same 
time  making  its  escape  from  the  dead  body. 

Locusts  affected,  or  rather  doomed,  by  this  parasite 
become  of  a  much  darker  hue  than  their  natural 
colour,  at  the  same  time  losing  all  their  sprightliness,  and 
performing  none  of  the  natural  functions  of  their  lives. 

Large  swarms  are  occasionally  entirely  swept  off 
by  the  ravages  of  this  parasite,  so  great  is  the 
mortality,  that  at  each  locality  where  the  locusts  pass 
the  night  the  earth  is  strewn  with  their  dead  bodies. 

Locusts  usually  pair  sometime  after  midsummer, 
and  the  females  deposit  their  eggs  in  the  early  part  of 
winter,  frequently  as  late  as  June,  selecting  fertile 
valleys,  where  the  soil  is  somewhat  sandy  and  free 
firom  gravel,  and  where  the  sun's  rays  are  not 
obstructed  by  either  mountain  ranges,  high  hills,  or 
cliffs.  For  this  purpose  they  deliorht  in  the  wide 
extensive  plains  of  the  Orange  Free  State  and 
Transvaal  territories,  where  the  soils  are  generally 
light  and  free  from  gravel  or  heavy  clays. 

The  female  locust,  after  the  manner  of  other  grass- 
hoppers, bores  a  small  hole  or  cavitv  in  the  earth,  of 
somewhat  more  than  an  inch  in  depth,  and  in  this 
chamber  her  numerous  eggs  are  deposited.  In  shape 
the  egg  of  a  locust  is  oblong,  of  a  pale  orange  colour, 
and  very  slightly  tapering  to  a  point.  Within  the 
earthen  cavity  or  nest,  the  eggs  are  neatly  encased  in 
a  film  of  transparent  tissue,  which  is  a  means  of 
preventing  the  sand  or  earth  from  intermixing  with 
or  injuring  them. 

Female  locusts  will  at  certain  seasons  separate  them- 
selres  from  the  males,  and  in  large  flights  take  their 
departure,  going  in  search  of  sandy  soil,  or  a  suit- 
able locality  in  which  to  deposit  their  eggs.  At  this 
period  of  their  existence  they  are  perfectly  harmless 
to  pasturage  or  corn  lands,  not  caring  to  settle  for  the 

S'urpose  of  feeding,  but  pursuing  with  the  greatest 
licence  the  object  of  their  search. 
The  female  locusts  after  having  deposited  their  eggs' 
become  dull  and  sluggish  and  of  a  darker  colour,  and 
seldom  leave  the  valleys  where  they  have  laid  their 
eggs,  many  of  them  perishing  almost  upon  the  spot. 
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The  male  locusts  never  survire  the  frosts  of  winter, 
conseqaently  the  life  of  a  locust  does  not  extend  over 
more  than  nine  or  ten  months,  but   the   fndl   and 
delicate  locust  egg,  which  lies  hidden  in  the  soil,  will 
endure  for  many  years,  like  the  seeds  of  certain  plants. 
It  occasionally  happens  that  when  new  com  lands 
are  turned  oyer  by  the  plough,  and  the  virgin  soil  for 
the  first  time  broken,  that  the  eggs  of  locusts  which 
have  for  many  years  lain  buried  in  the  soil,  will  by 
this  means  become  exposed  near  the  surface  of  the 
earth  to  the  influence  oi  the  season,  and  young  locusts 
will  make  their  appearance  within  the  vicinity  of  the 
ploughed  lands,  whilst  not  a  single  specimen  will  be 
found  in  the  adjacent  countiy. 

Young  locusts  are  called  in  South  Africa  **  Voet 
gangcrs^^  (travellers  afoot).  This  appellation  was 
given  to  them  by  the  early  Dutch  settlers.  It  is  an 
appropriate  name,  and  they  have  retained  it  ever 
smce. 

The   voet  gangers    quit   their  ova-dwelling-place, 
wherein  they  have  lain  for  some  months  (as  a  general 
rule),  shortly  after  the  early  spring  rains  have  fallen. 
On  first  leaving  the  earth  they  are  of  a  light  colour, 
approaching  to  white  ;  on  exposure  to  the  sun's  rays, 
however,  they  rapidly  become  black,  or  very  nearly 
so.     They  seldom  make  their  appearance  until  after 
the  spring  rains  have  fairly  set  in,  and  the  young 
grass  is  springing  up  in  all  directions,  when  they  may 
be  seen  in  small  black  patches  in  the  vicinity  of  the 
holes  from  whence  they  have  made  their  exit,  sunning 
themselves  and  looking  pleased  with  the  new  grassy 
world  that  is  all  before  them.     They  are  at  this  early 
^tage  lively  little  grasshoppers  of  not  more  than  a 
quarter  of  an  inch  in  length.     They  do  not,  however, 
remain  in  detached  parties,  but  rapidly  amalgamate, 
becoming  large  swarms  and  roosting  together  upon 
the  shrubs  and  grasses.     Their  appearance,  however, 
is  by  no  means  certain,  it  entirely  depends  upon  the 
season  and  the  fall  of  rains,  making  it  earlier  or  later, 
or  not  at  all.     Should  dry  weather  set  in,  and  the 
earth  (being  deprived    of   its  early  spring  showers, 
should  become  parched  and  hard  on  the  surface)  no 
young  locusts  will  be  hatched.  The  eggs  are,  however, 
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not  lost^  as  niiefht  naturally  be  supposed,  but  merely 
standiug  over  as  it  were  (lying  dormant)  awaiting  the 
event  of  better  times. 

A  relative  of  mine,  who  was  farming  in  the  volley 
of  the  Fish  River,  was  surprised  to  fiud  on  one  occa- 
sion after  heavy  spring  rains  hud  fallen,  a  large  swarm 
of  young  locusts  on  his  farm.  No  flights  of  Imago 
locusts  had  visited  the  neighbourhood  for  at  least  three 
years,  consequently  the  eggs  had  lain  dormant  in  the 
earth  during  the  whol'e  of  that  period.  This  peculi- 
arity pertaining  to  locust  eggs  is  well  known  to  the  in- 
habitants oi  the  Orange  Free,  State  and  the  Transvaal, 
where  locusts  and  droughts  nre  more  prevalent  than 
they  are  within  the  Cape  Colony. 

A  curious  tale  concerning  locusts'  eggs  is  told  in  the 
first  named  country.  It  is  too  well  authenticated  to 
admit  of  a  doubt^  and  goes  far  to  prove  that,  like  the 
seeds  ot  plants,  the  eggs  of  these  destructive  grass- 
hoppers will  remain  in  the  earth  uninjured  for  an 
indefinite  period. 

In  the  autumn  of  the  year  1851,  the  neighbourhoods 
of  Bjun's  Vley,  Bloemfontein,  Hartebeest's  Hoek,  and 
the  valley  of  the  Modder  River  were  visited  by  vast 
flights  of  female  locusts.  They  were  evidently  seeking 
a  locality  where  sandy  soil  predominated  for  the  pur- 
pose of  depositing  their  eggs,  and  accordingly  in 
the  vicinity  of  these  places,  where  the  soil  was  light,  it 
was  filled  with  multitudes  of  their  eggs.  On  the 
ensuing  spring,  a  few  young  locusts  made  their  appear- 
ance, but  the  season  being  unfavourable,  they  were 
speedily  destroyed  by  their  numerous  enemies.  None 
of  them  ever  reached  the  Imago  state.  From  that 
time  until  the  year  186),  for  some  reason  (probably 
a  succession  of  dry  spring  seasons),  no  locusts  made 
their  appearance  in  these  neighbourhoods.  However, 
in  the  spring  of  the  last-named  year,  after  heavy  rains, 
vast  swarms  of  young  locusts  came  forth  from  the 
earth,  "  and  they  filled  up  all  the  land,*'  much  to  the 
astonishment  and  chagrin  of  the  inhabitants,  for  these 
destructive  "  voetgangers  "  cleared  off  every  blade  of 
grass,  and  the  farmers  were  compelled  to  remove  their 
stock  in  search  of  pasturage. 
The    Stanley,   or  .blue    crane,    of    the    colonists 
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(  Tetrapfiryx paradisea),  is  very  destructive  to  the  eggs 
of  locusts,  exhuming  and  devouring  them  in  great 
numbers.  This  bird  frequents  the  plains  and  v^eys 
where  the  eggs  have  been  deposited^  and  then  with  its 
long  sharp  beak  discovers  the  cavities  in  which  they 
]ie  hidden.  It  is  interesting  to  observe  a  large  flock 
of  these  graceful  cranes  industriously  probmg  the 
earth  for  hours  together  in  search  of  locust  eggs. 

Voetgangers  are  a  terrible  scourge  to  the  country 
whereever  they  occur,  clearing  off  fields  of  corn  and 
gardens  of  vegett^bles,  and  leaving  devastation  and 
ruin  in  their  wake — in  fact,  destroying  every  green 
thing,  not  only  in  the  cultivated  fields,  but  throughout 
the  length  and  breadth  of  the  land,  to  the  utter 
destruction  of  all  pasturage,  leaving  no  food  for  cattle. 
They  are  considered  worse  even  than  the  Imago  locusts 
themselves.  # 

The  manner  in  which  voetgangers  travel  is  by  no 
means  slow.  They  do  not  walk  rapidly  or  run  along  the 
earth,  but  proceed  by  a  succession  of  short  quick  leaps, 
or  hoppings.  When  no  long  grass  or  bushes  obstruct 
their  passage,  and  more  especially  when  a  footpath  or 
wagon  road  offers  them  the  faciUty  of  travelling,  the 
progress  which  they  make  is  considerable,  and  many 
miles  will  be  traversed  in  the  course  of  a  day. 

Many  methods  have  been  adopted  by  the  farmers 
aod  agriculturists  to  save  their  crops  and  pasture 
lands  from  the  ravages  of  the  young  locusts,  or 
voetgangers,  as  they  are  more  commonly  called,  on 
their  approach.  Large  heaps  of  straw  or  dry  grass  and 
weeds  are  collected.  These  are  piled  in  heaps  in  the 
vicinity  of  the  corn-fields  or  gardens  and  set  on  fire, 
for  the  purpose  of  keeping  off  the  invaders,  who  are, 
it  will  be  remembered,  wingless  grasshoppers. 

Another  method  conmionly  practiced  by  the  natives 
is  somewhat  more  ingenious.  When  the  voetgangers 
make  their  appearance  in  the  vicinity  of  their  lands, 
they  collect  in  considerable  numbers,  men,  women, 
and  children,  each  individual  (according  to  **  Bimam 
Wood  "  fashion)  taking  the  branch  of  a  tree  in  his  or 
her  hand,  and  forming  themselves  into  a  triangle 
between  the  locusts  and  the  corn  fields.  They  at  once 
conunence    operations  by   shouting   and  screaming, 
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kickmg  up  the  dust,  &c.,  and  with  all  their  might  at 
the  same  time  slashiDg  away  in  every  direction,  and 
doing  battle  with  the  branch  which  they  have  brought 
with  them  for  the  purpose.  By  this  contrivance  they 
destroy  not  only  great  numbers  of  the  voetgangers, 
but  the  triangle  of  human  beings  has  likewise  the 
effect  of  causiog  the  swarm  to  separate  on  each  side 
of  the  cornfield,  and  to  pass  on,  leaving  the  crops  un- 
molested. It  will  frequently  happen,  from  the  enor- 
mous size  of  the  swarms,  that  this  work  has  to  be 
continued  for  days  and  even  weeks  together,  leaving 
the  people  no  rest  exceptiog  during  the  time  in  which 
tBe  locusts  are  roosting,  or  in  which  raioy  weather 
may  occur. 

Large  droves  of  cattle  and  flocks  of  sheep,  are 
also  brought  to  bear  against  this  scourge.  These  are 
driven  over  the  young  locusts  in  the  localities  where 
they  are  roosting,  either  during  the  night  or  on  the 
early  mom,  when  great  numbers  are  destroyed  by  the 
trampling  of  the  cattle.  Nevertheless  it  is  marvellous 
to  find  that  afterwards  they  appear  to  have  escaped 
the  ordeal,  and  that  the  vast  hordes  are  not  perceptibly 
duaiinished. 

All  these  methods  are,  however,  comparatively  use- 
less when  the  locusts  occur  in  vast  multidudes,  filling 
up  the  whole  country,  when  swarm  after  swarm  has  to 
be  contended  with,  and  the  cry  is  still  "  they  come." 
It  is  then  all  but  useless  to  strive  against  them.  Their 
numbers  are  overwhelming  and  cannot  be  driven 
away  ;  it  is  then  that  t£e  locust-birds  alone  are 
enabled  to  make  any  impression  upon  them. 

There  is  a  peculiarity  pertaining  to  young  locusts 
which  I  must  not  omit  to  mention.  No  sooner  have 
they  made  their  appearance  from  the  earth  and  have 
obtained  a  slight  aegree  of  strength  than  they  will  at 
once  take  up  a  northern  course,  travelling  always 
towards  the  interior  in  the  direction  from  whence 
their  progenitors  came.  Nothing  will  stay  their 
progress  northward.  Mountain  ranges,  forests,  rivers, 
^',  may  intercept,  causing  them  apparently  to  alter 
their  course  ;  nevertheless  it  will  ultimately  be  found 
that  they  will  surmount  all  these  difficulties  in  their 
tniTels  to  the  interior  of  the  continent. 

£  2 
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The  manner  in  which  they  occasionally  cross  broad 
rivers  shows  an  amount  of  reasoning  power  in  these 
young  grasshoppers  which  is  surprising.  An  instance 
of  this  kind  took  place  on  the  Vaal  River  (Griqualand 
West)  in  the  spring  of  the  year  1871,  shortly  after  the 
discovery  of  the  Diamond-fields.  The  country  was  at 
that  time  swarming  with  young  locusts  ;  every  blade 
of  grass  was  cleared  off  by  them.  It  one  day 
happened,  however,  that  a  vast  swarm  of  these  voet- 
gangers  made  their  appearance  on  the  banks  of  the 
Vaal  River.  They  were  evidently  in  search  of  a  ford 
for  the  purpose  of  crossing  to  the  opposite  bank, 
which  was  no  easy  matter  for  these  small  creaturel, 
as  the  river  was  slightly  flooded  at  the  tmie  ;  but,  as 
I  have  akeady  stated,  nothing  will  stay  them  in 
progress  northwards.  For  several  days  the  locusts 
travelled  up  the  stream,  in  the  course  of  which  they 
paused  for  some  time  at  a  sudden  bend  in  the  river, 
when  a  number  of  rocks  were  cropping  out,  as  if  in 
doubt  whether  to  attempt  a  passage  at  this  place. 
However,  they  at  length  passed  on,  evidently  with  the 
hope  of  finding  a  better  ford,  in  which  apparently 
they  were  disappointed,  for  in  three  days  afterwards 
they  returned  to  the  same  bend  of  the  river,  and  there 
on  the  morrow  plunged  into  the  stream  in  vast  multi* 
tudes,  where  together  with  the  assistance  of  a  favour- 
able current  and  the  sedges  and  water  plants  which 
grew  upon  the  projecting  rocks,  they  managed  to 
effect  a  crossing.  Great  numbers  were,  of  course, 
drowned  and  carried  away  by  the  flooded  river,  as 
they  were  hurled  from  one  projecting  rock  to  another, 
but  these  casualties  do  not  count  when  myriads  of 
locusts  ere  pursuing  their  march  northwards.  Voet- 
gangers  have  been  known  to  attempt  the  passage  of 
the  broad  Orange  River  during  the  season  of  its  flow, 
when  it  was  several  hundred  yards  in  breadth,  pouring 
their  vast  swarms  into  the  flooded  stream,  regardless 
of  the  consequences,  until  they  became  heaped  upon 
each  otber  in  large  bodies,  and  as  the  living  mass 
accumulated  large  pieces  of  it  were  swept  away  by 
the  strong  current  from  the  bank  to  which  they  were 
clinging,  and  as  they  tightly  grasped  each  other  and 
held  together,  they  became  floating  islands  of  living 
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locus tg,  which  were  continually  hopping  and  creeping 
over  each  other  as  they  drifted  away.  Whether  any 
of  the  locust-islands  succeeded  in  reaching  the 
opposite  bank  by  mere  chance  is  difficult  to  say  ;  pro- 
bably some  of  them  were  washed  on  shore  again.  They 
are  by  no  means  rapid  swimmers,  but  they  do  not 
perisb  easily  in  water,  the  practice  which  they  have 
of  continually  changing  places,  and  hopping  and 
creeping  round  and  round  upon  each  other,  is  a  means 
of  self-preservation  of  great  advantage  to  them. 

It  is  a  common  practice  for  young  locusts  to  form 
a  briidge  over  a  moderately  broad  stream  by  plunging 
indificnminately  into  it  and  holding  on  to  each  other, 
grappling  like  drowning  men  at  f^ticks  or  straws,  or, 
in  »ct,  anything  that  will  assist  them  in  floating  that 
comes  within  their  reach,  whilst  those  from  behind 
are  eagerly  pushing  forward  over  the  bodies  of  those 
that  are  already  in  the  stream,  and  hurrying  on  to  the 
van,  until  at  length  by  this  process  they  reach  the 
opposite  bank  of  the  river,  and  a  floating  mass  of  living 
locusts  is  stretched  across  the  stream,  forming  a  bridge 
over  which  the  whole  swarm  passes.  In  this  ingenious 
contrivance  but  few,  comparatively  speaking,  are 
drowned,  as  it  is  not  the  same  individuals  who  remain 
in  the  stream  during  the  whole  time  in  which  the 
Bwarm  is  crossing,  but  they  are  continually  changing 
places  with  each  other;  those  that  are  beneath  are 
endeavouring  to  reach  the  surface  by  climbing  over 
each  other,  whilst  those  on  the  surface  are,  in  their 
turn,  being  forced  below.  Locusts  are  likewise  ex- 
ceedingly tenacious  of  life,  remaining  under  water  for 
a  considerable  time  without  injury.  An  apparently 
drowned  locust  will  revive  beneath  the  warm  rays  of 
the  BUD,  if  by  chance  it  reaches  the  bank  or  is  ca^ 
on  shore. 

Voetgangers  will  occasionally  march  through  towns 
and  villages.  I  have  seen  them  doing  their  best  to 
scale  the  wall  of  a  stone  building,  rather  than  be 
thwarted  in  their  progress  towards  the  interior.  On 
one  occasion,  when  the  youn^  locusts  were  crossing 
the  Fish  Biver,  where  its  banks  were  precipitous  on 
both  sides,  and  they  had  probably  been  unsuccessful 
in  finding  a  suitable'  ford,  they  at  length  plunged  in 
pver  the  steep  banks,  regardless  of  their  chances  of 
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scaling  the  opposite  side,  which  was  equally    pre- 
cipitous.    This  took  place  on  one  of  the  long  reaches  of 
the  Fish  Kiver,  where  the  water  was  still  and  deep,  aud 
the   current  imperceptible.     Regardless    of  all  this^ 
however,  in  they  went,  pell-meU,  over  the  wall-like 
bank,  hanging  together  in  some  places  on  the  roots  of 
plants  and  grasses  over  its  steep  sides,  and  dropping 
off  into  the  water  in  countless  thousands,  forced  on 
by  the  myriads  that  were  approaching  &om  behind, 
until  at  length  in  their  accustomed  manner  of  forming 
a  bridge  they  reached  the  opposite  bank.     Here  they 
found  that  all  their  efforts  to  scale  its  steep  sides  were 
in  vain ;  they  could  gain  no  footing  upon  it,  it  was  too 
sandy  in  its  formation,  the  earth  gave  way  beneath 
their  feet,  and  they  invariably  fell  back  again  into 
the  river.    It  was  in  vain  to  return  to  the  bank  which 
they  had  descended,  for  it  was  equally  sandy  and  steep  ; 
they  were  fairly  entrapped  in  the  water.     It  was  a 
hopeless  case  for  the  poor  voetgangers  ;   the  whole 
swarm  was  swamped  in  the  river,  for  there  was  no 
current  to  bear  them  away,  and  so  they  perished  in 
one  huge  mass,  forming  almost  a  barrier  across  the 
stream  where  they  lay    rotting  for   davs  together, 
rendering  the  water  most  offensive.     The  fisn  died 
from  its  poisonous  effects,  and  floated  on  the  surface, 
adding  to  the  mortality  which  already  existed,  and  the 
effluvia  which  arose  from  the  river  were  beyond  en- 
durance, so  that  no  one  could  approach  the  spot  to 
gaze  upon  the  scene  of  desolation. 

All  the  different  species  of  true  locust-birds  breed 
in  the  vicinity  of  the  young  locusts,  on  which  they 
entirely  depend  for  food  for  fiieir  young,  and  not  upon 
the  imago  locusts,  that  have  wings  and  are  never 
stationary,  but  continually  moving  over  vast  regions 
of  country.  Amongst  the  numerous  species  of  locust- 
birds  I  have  seen  within  the  Colony,  only  the  nests  of 
the  grey  starling.  Those  of  several  other  kinds  have, 
however,  upon  different  occasions  been  described  to  me 
by  people  of  undoubted  veracity. 

Before  building,  the  locust-birds  invariably  ascertain 
beyond  a  doubt  in  what  locality  the  locusts  have  de- 
posited their  eggs,  and  there  for  the  time  being  they 
take  up  their  abode,  building  their  nests  in  various 
mannera  accord'izg  to  the  habit  of  their  species. 
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The  birds  are  in  most  cases  enabled  to  calculate  to 
a  certainty  the  exact  time  in  which  the  young  locusts 
will  make  their  appearance,  so  that  by  the  time  the 
process  of  nest^building  and  incubation  have  been 
accomplished,  food  will  be  abundant  for  their  young. 
^Notwithstanding  aU  these  precautions,  it  will  occasion* 
ally  happen  (from  the  habit  which  the  young  locusts 
liave  of  travelling  northwards)  that  dire  calamities  at 
times  overtake  them,  as  will  be  seen  by  the  following 
incident,  which  occurred  to  the  grey  starlings  on  the 
fifth  Biver  heights. 

These  birds  had  followed  the  locust  flights  from 
the  interior  into  the  Colony,  and  there,  according  to 
their  custom,  in  the  valleys  where  the  locusts  had 
deposited  their  egga  they  built  their  nests  in  the 
f%>llowing  spring.  For  some  reason  or  other,  they 
'were  late  in  nest-building ;  the  spring  rains  had 
already  fallen,  and  the  young  locusts  in  certain 
localities  were  making  their  appearance,  while  the 
birds  where  yet  busy  with  their  nests  (which  take 
them  some  time  to  complete),  collecting  small  sticks, 
straws,  feathers,  &c.,  and  packing  them  into  the  thorn 
trees  {acacim  korrida),  which  are  common  in  that 
neighbourhood.  Their  labours  were,  however,  all  in 
vain  ;  for  by  the  time  their  young  were  hatched  the 
voetgangers  were  leaving  the  neighbourhood,  some 
of  them  having  attained  their  imago  state  (they  were 
winged  grasshoppers).  The  starlings  found  their 
task  a  hard  one,  ibr  as  the  time  passed  on  and  their 
young  were  still  unfledged,  the  distance  between  their 
nests  and  the  swarms  of  young  locusts  was  daily 
increasing,  the  old  birds  were  unable  to  satisfy  the 
cravings  of  their  oflfspring.  It  was  surprising  to 
observe  with  what  diligence  they  pursued  their 
arduous  labours,  doing  their  utmost  to  save  their, 
famishing  young.  The  locusts  had  already  crossed  the 
Konap  River,  and  were  twenty  miles  away  from  the 
nests  of  the  starlings.  There  was  but  one  alternative 
left  to  the  starlings,  and  this  was  either  to  perish  with 
their  young  or  save  their  lives  by  abandoning  them 
and  following  the  locusts.  Another  week  would 
have  enabled  the  young  birds  to  have  accompanied 
them,  but  this  was  not  to  be.  They  were  left  to  perish 
in  their  nests,  not  one  of  the  old  starlings  remaining 
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behind.  The  thom-tree  valley,  with  its  countless 
thousands  of  nests,  become  '^the  valley  of  the  shado-vr 
of  death  ;  "  it  was  a  mournful  sight  to  look  upon,  and 
tiie  blue-bottle  came  in  for  his  share  of  the  spoil. 

Upon  another  occasion,  in  the  same  neighbourhood, 
but  where  the  thorn-trees  were  less  numerous,  the 
starlings  packed  so  many  of  their  nests  (it  is  their 
usual  practice  to  build  them  adjoining  each  other, 
making  the  outside  of  one  nest  form  portions  of  the 
structure  of  several  others,  and  thus  saving  labour) 
into  the  branches  that  the  trees  were  unable  to 
support  their  burden.  Stormy  wet  weather  set  in, 
and  several  of  the  largest  trees  came  crashing  duwn, 
and  great  was  the  confusion  of  broken  nests  and 
broken  eggs.  The  case  was  quite  hopeless,  and  the 
birds  belonging  to  the  nests  in  the  trees  that  were 
blown  down  abandoned  them  in  despair. 

I  he  locust- eating  stork  is  the  largest  ot  the  true 
locust-birds,  and  like  other  locust-birds  it  builds  in 
the  vicinity  of  the  young  locusts.  I  have  never  met 
with  any  of  their  nests  within  the  Colony.  In  the 
Orange  Free  State,  however,  and  also  in  the  regions 
of  St.  John's  River  and  the  Bashee,  they  have  been 
seen  in  great  multitudes,  always  upon  the  summits'  of 
rocky  huls  or  ridges,  the  nests  being  upon  the  earth 
and  not  amongst  the  rocks. 

Like  other  species  of  locust-birds,  the  brown 
swallow  or  plover-like  form  breeds  in  the  vicinity  of 
the  young  locusts,  I  have  not  seen  their  nest.  It  is  said 
to  resemble  that  of  a  plover,  and  the  eggs  are 
described  as  mottled. 

The  nests  of  the  white  locust-bird  and  of  the  locust- 
hawk  I  know  nothing  of.  They  could  not,  however, 
rear  their  numerous  young  -wdthout  the  assistance  of 
young  locusts. 

The  scorpions  of  South  Africa  also  fatten  and 
thrive  upon  locusts.  On  hot,  sunny  days,  when  the 
locusts  are  feeding,  these  creatures  come  forth  frunn 
their  hiding-places  and  carry  off  great  numbers  of 
them,  not  only  of  the  voetgangers,  but  the  winged 
grasshoppers  also.  The  scorpions  hunt  by  stealth 
and  spring  upon  their  prey,  after  which  it  is  conveyed 
tp  their  dwelling-places  beneath  the  rocks. 

Aj  J  have  already  stated,  locusts  are  not  entirely 
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vegetarians,  for  occasionally  they  will  eat  each  other  ; 
but  although  the  Voetgangcrs  are  rather  icclined  to 
cannibalism  in  hard  times,  it  is  invariably  either  the 
halt   and  the  maimed,  or  those  that  are  accidentally 
killed,  that  are  devoured.     They  will,  however,  travel 
side  by  side  in  almost  a  starving  condition  without 
showing  any  cannibal  propensities.    Youno:  locusts  are 
not  impartial   to   flesh.     If    during   hard   times   the 
carcases  of  animals  are  exposed,  they  will  clear  the 
bones  of  whatever  flesh    they  may  have    had  upon 
them.     In  times  of  drought   and  great  scarcity  they 
will  devour  anything  that  comes  within  their  reach. 
Several  of  my  friends  who  were  returning  (rom  the 
Diamond-fields  in  the  year  1871  found  these  grass- 
hoppers a  perfect  torment;  they  were  even  prevented 
from  taking  a  siesta  beneath  the  shade  of  their  wagons 
by  the  nibbling  of  these  injects,  and  it  was  with  the 
greatest  difficulty  that  they  prepared  their  food  ;  for 
the  locusts  were  in  everything,  devouring  with  avidity 
their  bread,  meat,  meal,   tea,  sugar,  coifee,  tobacco, 
&c.  ;  nothing  came  amiss  to  them,  and  the  maimed  and 
slain  amongst  them  were  at  once  set  upon  and  eaten 
up  by  their  companions  in  a  most  remorseless  manner. 
Young  locusts  remain  voetgangcrs  for  about  four 
month?,  during  which  time  they  change  (or  cast)  their 
skins    five    tiiAes.      This    operation  is  very  quickly 
accomplished.     The  young  locust  suspends  itself  to  a 
twig  or  grass-stem  by  its  hind  legs,  head  downwards, 
and  by  inflating  its  body  to  a  slight  degree,  together 
with  several  enective  little  jerks,  the  skin  separates 
along  the  head  and  thorax,  and  the  grasshopper  creeps 
out  of  it,  with  its  new  jacket  on,  leaving  the  cast-off" 
garment  upon  the  twig.     After  performing  this  opera- 
tion for  the  last  time,  they  arrive  at  their  imago  state 
(becoming  winged    grasshoppers).     The   individuals 
who   first    acquire  wings    do  not  leave  the  general 
swarm^  although  their  wings  would  enable  them  to  do 
so,  but  remain  with  it  until  such  time  as  they  have  all 
arrived  at  maturity,  when  the  whole  body  will  take 
wiog  t(^ether.     The  sivarms  are  of  various  sizes,  the 
youDg  locusts  of  which  tbey  consist  being  usually  of 
about  the  same  age.    In  cases,  however,  where  larcre 
bodies  or  swaims  of  different  ages  are  mixed,  the  fuU- 
grown  locusts  will    suddenly  take  wing  and   travel 


218  M.  £.  Barber  on 

northwards,  leaving  their  companions  the  voet- 
gangers  to  trudge  along  behind  until  such  time  as 
they  are  enabled  to  follow. 

By  the  middle  of  the  summer  the  young  locusts 
have  usually  acquired  their  wings,  after  which  they 
invariably  all  take  flight  and  speedily  disappear^ 
leaving  the  Colony  and  travelling  northwards  towards 
the  interior  of  the  continent,  from  whence  their 
progenitors  came.  In  most  cases  they  do  not  travel 
alone,  they  are  accompanied  by  their  hereditary- 
enemies,  the  locust-birds,  who  follow  them  throughout 
their  wanderings.  These  birds,  after  having  built 
their  nests  and  reared  their  young  ia  the  vicinity  of 
the  young  locusts,  are  also  in  a  fit  state  to  accompany 
them  in  the^r  flight,  and  together  they  vanish  from 
the  scenes  of  their  late  labours,  not  a  single  specimen 
of  either  locusts  or  birds  remaining  behind  in  the 
Colony. 

So  much  for  locusts  and  locust-birds.  For  the 
present  I  have  finished.  I  have  sent  my  locusts  and 
birds  away  into  the  interior  "across  Africa,"  and 
**  through  the  Dark  Continent,"  and  I  am  perfectly 
indiflerent  as  to  what  their  fate  may  be.  Not  so,  how- 
ever, with  regard  to  that  of  my  paper.  I  cannot  send 
it  away  in  like  manner,  ^vithout  previously  offsring  my 
most  sincere  thanks  to  the  friends  who  have  nuiterially 
assisted  me  in  its  preparation,  not  only  by  collecting 
valuable  information  from  various  sources,  but  by 
giving  me  the  result  of  their  own  observations  as  well. 
Amongst  these  I  must  enumerate  Roland  Trimen, 
Esq.,  F.L.S.,F.Z.S.,  &c.,  &c. ;  Commandant  Bowker, 
F.G-.S.,  &c.,  &c.;  Frank  Orpen,  Esq.  F.G.S.,  and 
Surveyor-General  of  Griqualand  West ;  A.  H.  Bain 
Esq.,  P.G.S.,  of  Bain's  V  ley  ;  S.  Edwards,  Esq.,  J.P., 
&c. ;  my  brother  and  sister-in-law,  Mr.  and  Mrs. 
Octaviua  Bowker  ;  alsojmy  brother  J,  B.  Bowker, 
Esq.,  of  Alstonfields ;  and  last,  but  not  least,  my  two 
sons,  Frederick  Hugh  Barber  and. Henry  Mitford 
Barber,  whoi  during  their  hunting  expeditions  into  the 
interior  amongst  the  natives,  have  from  time  to  time 
given  me  the  result  of  their  observations,  as  well  as 
many  of  the  anecdotes  that  are  embodied  in  this 
t)aper. 
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XXI.  A   Storage^Reservoir  in    the  Achterveld, — By 
John  G.  Gamble,  M,A.,  M.  Inst  C.E, 

[  Read  29th  October,  1879.  ] 

[NOTB.— The  wall  diagrams  referred  to  have  not  been  printed, 
fanfc  it  is  believed  that  the  nature  of  the  work  can  be  underetood  from 
the  remarks  and  from  comparison  with  a  map  of  the  Colony.] 

The  small  village  of  Brandvley  is  situated  in  the 
division  of  Calvinia,  about  half-way  between  the 
villages  of  Calvinia  and  Kenhardt,  It  was  laid  out  in 
1876  by  Mr.  William  de  Smidt,  jun.,  M.L. A.,  The 
writer  of  this  paper  camped  on  the  site  of  the  village 
while  Mr.  De  Smidt  was  surveying  there,  and  at  that 
time  the  inhabitants  consisted  of  two  trek  boers  with 
their  families^  who  lived  in  tents.  One  reason  for  the 
choice  of  the  place  was  the  existence  of  a  narrow 
**  poort"  above  the  site  of  the  village,  through  which 
poort  a  branch  of  the  Zak  Eiver  flows  in  time  of  flood. 
Mr.  De  Smidt's  idea  was  to  block  up  this  poort  so  as 
to  form  a  lake  above  the  poort  whenever  there  was 
water  running  in  that  arm  of  the  river. 

The  Zak  Biver  above  this  point  drains  an  enormous 
area  of  country,  about  14,000  square  miles.  The 
drainage  area  extends,  as  may  be  seen  on  the  map  of 
the  Ccnony,  from  close  to  Beaufort  West  on  the  east, 
nearly  to  Calvinia  on  the  west,  and  from  Carnarvon 
to  Sutherland.  This  area,  14,000  square  miles,  is 
about  equal  to  the  area  of  Holland  or  to  the  area  of 
Switzerland.  .The  Beaufort  West  reservoir  has  only 
a  drainage  area  of  sixty-five  square  miles,  or  one  two- 
hundredth  of  the  size  of  the  drainage  area  of  the  Zak 
above  Brandvley.  The  Vartry  reservoir,  which 
supplies  Dublin,  has  a  drainage  area  of  only  twenty- 
two  square  miles*  or  one  six-hundredth  of  Brandvley ; 
and  yet  in  spite  of  this  enormous  area  the  river  only 
runs  occasionally ;  in  fact,  in  some  years  it  has  not 
run  at  all.  This  year,  1879,  it  rau  in  January,  and 
ran  again  in  May  for  fifteen  consecutive  days  through 
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three  distinct  channels.     No  accurate  record  has  been 
hitherto  kept  of  the  number  of  times  the  river  has  run 
and  the  depth  on  each  occasion,  though  it  may    be 
hoped  that  some  one  of  the  villagers  will  undertake  a 
record  for  the  future.     The  annual  rainfall  is  probably 
under  six  inches.     How  much  of  this  quantity  thia 
layer  of  water,  14,000  square  miles  by  six  inches  deep, 
runs  off  the  ground?     In  India,  in  the  beginning  of 
the  monsoon,  when  the  earth  is  parched,  about  five  per 
cent,  of  the  rain  runs  off.     If  only  five  per  cent,  runs 
off  the  drainage  area  of  Brandvley,  yet  this  quantity 
would  be  enough  to  fill  thirty  such  reservoirs  as  the 
one  alreadv  constructed  at  Brandvley.     In  India,  as 
has  been  said,    only  five  per  cent,  runs  off  at   the 
beginning  of  the  monsoon :  that  i-,  ninety-five  per  cent, 
sinks  into  the  ground  or  is  evaporated.     Towards  the 
end  of  the  monsoon  the  earth  becomes  saturated,  and 
seventy-four  per  cent,  runs  off.  In  the  Karroo  districts 
the  rain  fiills  chiefiy  in  thunderstorms,  and   between 
the    storms  the  sun    shines    out    and  dries    up    the 
surface,  so  thut   the  soil  does  not  remain  saturated. 
I  was  informed  that  though  the  Zak  River  frequently 
ran  at  Brandvley,  yet  that  most  cf  the  water  which 
passes  Brandvley  is  absorbed  by  the  wide  flats  about 
Onderste  Dooms,  and  that  it  selaom  reaches  Kenhardt. 
The   Hartebeeste,  which  is  the  name  of  the  river  be- 
tween Kenhardt  and  the  Orange  River,  runs  occasion- 
ally, but  the  water  in  it  is  chiefly  supplied  by  tribu- 
taries to  the  eastward  of  the  Zak. 

The  late  Commissioner  of  Crown  Lands  approved 
of  the  construction  of  a  reservoir  at  this  site,  and  Mr. 
William  de  Smidt  was  instructed  to  make  a  survey  of 
the  site.  The  wall  diagram  (1)  is  an  erJargement  of 
his  curvey.  The  design  of  embankment  (wall  dia- 
gram 2),  as  well  as  a  short  specification  of  the  points 
to  be  observed  in  its  construction,  were  given  by  the 
writer.  The  distance  being  great,  the  work  somewhat 
small,  and  the  Government  not  hav^ig  thought  fit  to 
give  the  writer  any  staff,  personal  supervision  on  his 
part  has  been  impossible.  The  worK,  however,  has 
been  inspected  from  time  to  time  by  Mr.  De  Smidt, 
who  has  been  engaged  in  surveying  Crown  lands  in 
that  neighbourhood. 
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As  there  is  a  rock  foundation  right  across  'the 
"  poort,"it  would  have  been  a  very  favourable  position 
for  a  masonry  or  concrete  dam.  Masonry  dams  are 
vastly  more  satisfactory  than  those  of  earthwork^ 
tliough  they  arc  generally  costly  in  the  first  instance. 
Masonry  or  concrete  dams,  if  made  to  proper  dimen- 
sions with  proper  materials  and  founded  on  rock  are 
perfectly  safe.  Water  may  pass  over  them  and  do 
them  no  harm,  and  even  if  they  leak  it  is  no  great 
matter.  The  Barrage  du  gouffre  d'Enfer  rn  the 
Furens  river,  a  tributary  of  the  Loire,  180  feet  high^ 
is  perhaps  the  finest  work  of  the  kind  anywhere  but 
for  some  years  after  it  was  firstfmade  there  was  a  con- 
siderable amount  of  infiltration  through  the  masonry, 
though  it  was  solidly  built  and  well  flushed  up.  This 
infiltration  has  now  stopped,  and  was  never  any  cause 
for  alarm.  In  the  case  of  an  earthwork  dam,  on  the 
other  hand,  no  water  can  run  over  the  top,  and  even  a 
small  leakage  is  a  sure  sign  of  trouble ;  in  fact,  even 
the  best  made  earthwork  dams  are  uncertain  things. 
The  great  distance  of  Brand vley  from  the  coast 
would,  however,  have  made  the  sending  of  skilled 
labourers,  as  well  as  the  carriage  of  Portland  cement, 
very  expensive  and  earthwork  was  adopted  instead. 

The  first  operation  connecteJ  with  the  work  was  to 
cut  two  trenches  in  the  rock  across  the  poort  parallel 
to  the  line  of  embankment.  These  trenches  were 
then  filled  with  puddle  clay.  The  object  of  the 
trenches  is  to  dovetail,  as  it  were,  the  work  into  the 
solid  rock,  to  prevent  the  tendency  that  water  has  to 
creep  along  between  two  surfaces  that  are  not  homo- 
geneous, and  also  to  check  any  leakage  there  might 
be  through  fissures  in  the  more  weathered  upper  sur- 
face of  the  rock. 

The  material  in  the  embankment  was  specified  to 
be  of  three  kinds.  The  best  clay  that  could  be  got 
was  to  be  put  in  the  central  core.  It  was  to 
be  put  on  in  layers  six  inches  thick,  each  layer 
being  well  wetted  and  trampled  before  the  next  layer 
was  put  on ;  in  fact,  it  was  to  be  made  as  close  an 
imitation  of  a  proper  puddle  core  as  the  materials  at 
hand  and  the  inexperience  of  the  workmen  permitted. 
The  next  best  material  was  to  be  put  between  the 
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central  core  and  the  inner  slope  and  was  to  be  trampled 
as  much  as  possible.  The  portion  of  the  bank  between, 
the  central  core  and  the  outer  slope  might  be  made 
with  what  had  been  rejected  from  the  other  two  por- 
tions, and  stones  or  boulders  might  be  used  in  it  to  a 
moderate  extent.  If,  during  the  progress  of  the  work, 
the  surface  of  any  layer  had  become  hard  or  smooth, 
it  was  to  be  opened  and  dug  into  with  a  pickaxe  be- 
fore the  next  layer  was  laid  upon  it. 

Those  who  have  travelled  up  country  and  have 
noticed  the  boer-dams  will  remark  that  the  slopes 
here  drawn  are  much  flatter  than  the  boer  thinks 
necessary.  The  inside  slope  is  three  horizontal  to 
one  vertical,  the  outer  slope  two  horizontal  to  one 
vertical.  These  slopes  are  not  by  any  means  too  flat, 
the  tendency  of  waterworks  engineers  in  England  at 
present  is  to  make  the  slopes  of  large  dams  still 
flatter.  The  boer,  however,  makes  the  serious  mistake 
of  using  very  steep  slopes,  frequently  steeper  than 
one  to  one.  It  is  not  merely  that  there  is  tnereby  a 
less  weight  of  material  to  withstand  the  pressure  of 
the  water,  but  the  wet  clay  will  not  stand  at  these 
steep  slopes  and  slides  down  to  its  own  slope,  or  rather 
curve  of  repose.*  Moreover,  the  beating  of  waves 
undermines  a  steep  slope  very  quickly.  It  is  mainly 
to  protect  the  bank  against  tlie  action  of  waves  that 
the  inside  slope  should  always  be  covered  with  pitch* 
ing  stones,  or  straated,  as  it  is  called  in  South  Africa. 
The  inside  slope  at  Brandvley  is  specified  to  be 
covered  with  nine-inch  rough  rubble  pitching,  and 
the  interstices  to  be  filled  with  broken  stone.  The 
parapet  wall  is  an  additional  protection  against  wave 
action. 

Trees  should  not  be  planted  on  a  reservoir  bank, 
for  the  roots  of  trees  extend  a  long  distance,  and 
when  they  decay,  or  even  before  that,  they  form 
channels  along  which  the  water  finds  itself  a  way. 

The  supply  is  given  through  a  channel,  three  feet 


*  An  example  of  the  misconceptiors  on  the  subject  of  dams  may 
bo  given  frcm  a  letter  written  by  a  Government  surveyor,  recom- 
mending to  Government  a  site  for  water-storage.  This  gentleman 
says  :  "  There  will  be  very  little  strain  on  the  embankment,  as  the 
ground  above  it  has  scarcely  any  fall  worth  mentioning  /" 
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wide  and  gix  feet  deep,  cut  in  the  rock  at  a  nek  or 
depression  close  hy.  The  writer  had  recommended 
the  use  of  a  siphon,  but  Mr.  Wm.  de  Smidt  suggested 
the  present  arrangement,  which  is  quite  secure,  and  is 
perhaps  less  trouble  than  a  siphon.  The  farmers  of 
this  country  are  in  the  habit  of  laying  a  pipe  through 
an  earthwork  bank.  This  is  a  fruitful  source  of 
danger  and  should  never  be  permitted.  The  unequal 
pressure  of  the  different  parts  of  the  bank  is  almost 
sure  either  to  break  one  or  more  of  the  pipes,  or  to 
cause  the  spigots  to  be  drawn  from  out  of  the  sockets. 
A  leak  is  immediately  established,  and  the  failure  of 
the  dam  is  certain.  The  matter  is  aggravated  when^ 
as  is  frequently  the  case,  the  sluice  cock  controlling 
the  pipe  is  at  tixe  outer  end.  In  this  case  closing  the 
sluice  cock  of  course  increases  the  action  of  the  leak. 
If  the  farmer  will  put  a  pipe  through  his  bank,  let 
him  put  his  sluice  cock  on  the  inside,  and  then  if  a 
pipe  or  a  joint  breaks  he  can  stop  the  entry  of  the 
water  into  the  pipe  and  check  the  leak.  But,  as 
was  said  before,  pipes  should  never  be  laid  through  a 
bank.  Even  if  they  do  not  break  or  draw,  the  water 
follows  along  the  outside  of  them  and  prepares  the 
destruction  of  the  dam.  For  large  dams  the  approved 
method  of  supplying  water  is  to  drive  a  tunnel 
through  the  solid  ground  at  the  side;  for  dams  of 
small  size  a  siphon  is  the  best.  Few  sites  have  the 
advantage  that  Brandvley  has  of  a  narrow  ^^nek" 
close  by  that  can  be  cut  through  at  small  cost. 

At  present,  when  the  reservoir  is  full  it  overflows  at 
its  eastern  side  as  well  as  through  the  adjacent  "  nek," 
through  which  the  supply  channel  passes.  It  is 
however  suggested  that  an  additional  bank  should  be 
made  at  the  eastern  side.  If  this  is  done  care  must  be 
taken  that  sufficient  outlet  is  left  at  the  adjacent  nek 
and  round  the  ends  of  the  new  bank  for  the  storm 
water  that  may  come  in. 

The  special  reason  for  proposing  this  new  bank  Ls 
on  account  of  the  shallowness  of  the  reservoir. 
Though  the  area  at  present  covered  by  water  when 
the  reservoir  is  full  is  two  square  miles,  yet  the  mean 
depth  is  scarcely  more  than  five  feet.  The  bank  pro- 
posed,  a  low  bank  nearly  a  mile  long  and  five  feet 
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high,  would  give  an  additional  two  feet  of  mean  depths 
and  would  increase  the  area  to  three  square  miles. 

Under  the  buroing  sun  of  the  Karoo  plains  eyapo- 
ration  goes  on  very  rapidly,  and  depth  is  all-important. 
A  German  writer  *  says  that  the  annual  evaporation 
in  the  African  deserts  is  probably  300  inches ! 
Mr.  A.  B.  Brand,  the  engineer  for  the  Beaufort  West 
reservoir,  is  of  opinion  that  the  average  daily  evapora- 
tion in  the  Karoo  is  about  a  quarter  of  inch.  Thus 
the  yearly  evaporation  would  be  ninety-one  inches. 
At  Brandvley  the  evaporation  has  so  far  not  proved 
so  great  as  might  have  been  expected.  Mr.  De  Smidt 
reports  that  during  the  three  months  from  the  middle 
of  January  to  the  middle  of  April  no  v.ater  came 
into  the  reservoir,  but  yet  the  surface  level  was  only 
lowered  two  feet.  No  water  was  used  for  irrigation, 
as  the  supply  channel  was  not  then  finished,  and  if 
the  bank  was  well  made,  as  I  believe  it  was,  the 
percolation  should  be  inconsiderable,  so  thaC  this 
twenty-four  inches  was  the  loss  by  evaporation  in 
three  hot  months,  which  is  less  than  might  have  been 
expected.  Possibly  the  skies  were  occasionally  cloudy, 
or  calm  weather  prevailed,  both  of  which  would  be 
unfavourable  to  evaporation  ;  and  clearer  skies  or 
windier  weather  might  give  a  different  result. 

Mr.  Wm.  de  Smidt  reports  the  embankment  to  be 
standing  well,  though  there  was  some  settlement  when 
it  first  filled.  This  will  generally  be  the  case  even  in 
banks  made  by  experienced  hands.  The  contractor, 
in  making  this  bank,  found  it  necessary  to  leave  a 
gap  to  be  finished  at  the  last,  so  as  to  leave  an  opening 
for  any  water  to  run  past.  It  is  very  likely  that  the 
filling  in  of  this  gap  was  done  in  a  somewhat  hurried 
manner,  and  that  the  principal  settlement  is  at  that 
point. 

One  feature  of  the  Zak  River  is  of  considerable 
importance  to  Brandvley.  This  is  that  the  eastern  or 
main  stream  is  deepening  its  bed,  and  there  are  falls 
or  rapids  upon  it  which  are  gradually  working  back 
up  stream.  It  is  feared  that  if  the  eastern  branch  is 
allowed  to  deepen  itself  too  much,  the  whole  of  the 

*  Hagen  Wasserbankaost,  Vol.  i*,  p.  20. 
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water  will  be  taken  hj  it^  and  none  rnn  by  the  western 
branch  into  the  reservoir.  Hence  it  has  been  thought 
desirable  to  make  obstructions  in  the  bed  of  the  river 
to  check  this  tendency  to  scour. 

The  cost  of  the  work,  including  inspection,  has  been 
£670,  of  which  £90  was  subscribed  by  the  purchasers 
of  the  village  lots,  and  £580  paid  by  the  Colonial 
Government. 

Works  of  water-storage  are  a  stem  necessity  in 
South  Africa ;  sound  construction  is  rarely  met  with. 
The  writer  needs  therefore  make  no  apology  for 
brincing  before  the  society  this  account  of  a  somewhat 
smaU  work.  Let  us  hope  it  is  only  a  beginning  of 
greater  things. 


TRAiarS.  PHIL.  800.    1879-80.— PAST  III. 


INDEX. 


KoTE.— the  Arabic  Figures  refer  to  the  pages  of  the  **  Transactions ;" 
the  Bcnnan  NnmenJs  to  the  pages  of  the  'Troceedings'" 


•  •• 


•  •• 


•  •• 

•  •• 
•  • 

•  •• 


Address,  Annual        •••        •••        •••        •••        ••• 

iifios<o<<oma,  Species  oj^  found  near  Cape  Town  ... 

Bftntu  Languages,  Dictionaiy  of     

Barber,  Mrs. :  On  Ck>lours  of  Animals  in  relation 

to  Babits  of  Life  

Barber,  Mrs. :  On  Locusts  and  Locust  Birds        ••• 
Basutolaiid,  Witchcraft  hi   ...        ...        ••• 

Bushman  Drawings,  &c.,  Preservation  of  •• 

„  „    Presented  by  Mr.  J.  Lyoett   ... 

B&ttner,  Bev.  C.  G. :  Ck)ntributions  to  Compara- 

tive  Bfintn  Dictionary 
CSrcles,  Tension 
Clicks,  Bemarka  on    ••• 
Colorado  Beetle,  Note  on 
Colours  of  Animals  in  relation  to  Life-Habits 

Etiea  Glandulota      ••• 

Ethnological  Section  ».. 

•y  ,,       jseporii  ...        •••        •.. 

Frere,  His  Excellency  8ir  B.  H.  £.,  Annual  Ad- 

oresses  ox        •.•        ...        «••        ...        «•• 
Frere,  His  Excellency  Bir  H.  B.  E.,  Donations  from 

Fort  Beaufort,  Geology  of 

Geographical  Section  

Gamble,  J.  G.:  On  Bainfall  in  South  Africa 

„  „    On    a   Scorafe-Beservoir    in   the 

Achterreld      ...        ...        •«.        •••        ••• 

Girders,  Continuous •••        ... 

Griffith,  C.  D.:  On  Witchcraft  in  Basutoland 
Gneiss,  Colonial         

WQIuBS,      „       •••  •••  ...  ...  ..•  •.. 

Guthrie,  F.:  On  the  Heat  of  the  Sun  in  South 
^vxnca  a..         ...         ...'        •••         ...         ••• 

Guthrie,  F.:  On  Continuous  Girders,  Arched 
liibs,  and  Teusion  Circles    ...        

Harbours,  Bar  ••.        ...        ...        ...        •.«        ••• 

Insectivorous  Plant,  Bemarks  on 

Karroo  and  Gouph.  Devotdau  and  Ash  Beds  of  ... 

Karroo,  Upper,  volcanic  Throats  of         


PAGB 

xii,  xxxvi 

xzvii 

165 

'  87 
193 
147 

•  • 

Vll 

xxvii 

165 

127 

61 

37 

87 

V 

«• 

Vll, 


XXXll 


XU.  XXXVI 


'» 


V,  Vll 

83 

xxvi 

73 

219 
127 
147 
153 
153 

45 

127 

7 

14 

13 

1 


11 


••• 


••• 


•  •• 


Limestones,  Coloaial 

Locusts  and  Locust  Birds     

Macroglossa  Hirundo  

Morgan,  C.  Lloyd  :  On  the  "  Singenie"    ... 

Native  Names,  geographical,  Remarks  on  ... 

Nycteribia  on  South  African  Bats 

Piers,  H.  W. :  Oa  Sea  Sands  and  Bar  Harbours  ... 
„  On    Geology     of    Fort    Beaufort 

i^isiriCb  •••         »••         ...         «••         •.. 

Platypleura  capensis 

Prosser,  W. :  Oa  Devonian  and  Ash  Beds  of  Karooo 
and  Gouph      ...        ...        ...        ...         ••• 

Prosser,  W.:    On  Limestones  of  the  Colony 

„        „     On    Granites    and    Gneiss    of  the 

OOlOny  aaa  ...  ...  •••  «•• 

Rainfall,  South  African         ... 
Reservoir,  Storage,  in  Achterveld 

Roridulh  deniaia        

Reports  of  Council      

Root  Parasites  ...  •. 

Rules,  Alterations  in 

Sea  Sands  and  Bar  Harbours,  Movements  of 

**Singerjie,"  Note  on 

Si ve Wright,  J. :  On  a  Trans- African  Telegraph    •.. 
Shaw,  J.:  On  Volcanic  Throats  of  Upper  Karroo... 

„         :  On  Roridula  dentcUa        

„         :  On  Petrography  of  Table  Mountain  ... 
Stanley,  H.  M.,  Meeting  in  Welcome  of    ... 
Stevens,  C.  M. :  On  **  Clicks"  and  South-African 

Native  Geographical  Names ••• 

Stone  Implements,  South  African  ...         •••        ... 

Sun,  Heat  of  the  (in  South  Africa)  

Table  Mountain,  Petrography  of • 

Trimen,  R. :  On  the  Colorado  Beetle  

„  On  a   "Bonnet'    of    the     Southern 

Right  Whale 

Telegraph,  A  Trans- African 

Volcanic  Throats  of  Upper  Karroo  Formations    ... 

Whale,  "  Bonnet"  of  Southern  Right         

Witchcraft  in  Basutoland 


••• 


PAGE 
107 

193 

161 

51 

xxvii 

7 

85 
161 

13 
107 

153 
73 

219 
11 


viii, 


zxviu. 


7 

161 

61 

1 

11 

115 

IT 


••• 


45 

115 

37 

41 

61 

1 

41 

147 


0(o,^ 


cX"h     Tgjj   TRANSACTIONS';/ 


R?^^ 


OF   THE  VA^      Ai.^' 


SOUTH  AFRICAN  PHILOSOPHICAL 

SOCIETY. 


VOL.  II.    PART  I. 


[1879—80.] 


CONTENTS : 

PAGB 

Minutes  of  ProoeedingB ix 

presidenea  Address^  July  30, 1880 xxiii 

1.       Mr  H.  C  ScHUKKE,  On  the  geography  of  South-  West  Africa .  1 

IL      ldT'E.J'T>^!JTsns,F.Qja,^OnthestoMmplemenUofSouihAJ^   .  6 
IIL     Hr  Hyps  Clabke,  On  the  languages  of  the  Mozambique  and  of  the 

South  of  Africa  in  their  relation  to  the  languages  of  Australia .  22 

lY.      Dr  T.  Hahk,  On  Mr  Hyde  Clark^s  paper 28 

V.       Mr  C.  Lloid  Mobqan,  On  the  terms  force  and  energy  {abstract)  43 

VL      Mr  H-  W.  Oakley,  Onthehabitsof  some  of  the  birds  of  the  Transkei  46 

VII-     lyr  B.  F.  Bbadbhaw,  The  Tsetse  My 51 


PRINTED  FOR  THE  SOCIETY. 

1881  • 


COUNCIL   OF    THE 

SOUTH   AFRICAN    PHILOSOPHICAL   SOCIETY 

For  1879—80. 

Elected  1879,  August  8. 

DAViiy  Gill,  Esq.,  F.R.A.S.,  H.M.  Astronomer  at  the  Cape  of  Qood 

Hope,  President  *. 
His  Ezcellencj  the  Right  Hon.  Sir  H.  B.  E  Fbbre,  Bart.,  Q.C.B., 

G.aS.L,  D.O.L,,  LL.D.,  F.R.S.,  &c.  rice-FresiderU. 
H.  Bolus,  Esq.,  F.L.S.,  Treasiirer. 

R.  Tbimek,  Esq.,  F.L.S.,  F.Z.S.,  M.  Ent.  Soc.  Lend.,  Oeneral  Secretary. 
H.  E  R.  Bright,  Esq.,  F.G.S. 
L.  Dale,  Esq.,  M.A.,  LL.D. 
J.  Fforde,  Esq. 

J.  G.  Gamble,  Esq.,  M.A.,  M.  Inst.  O.E 
F.  GuTHBiE,  Esq.,  LL.B. 
The  Hon.  J.  X.  Mebbiman,  M.L.A. 
J.  SiVEWBiOHT,  Esq.,  M.A. 


For  1880—1881. 

Elected  1880,  July  30. 

David  Gill,  Esq.,  F.R.A.S.,  H.M.  Astronomer  at  the  Cape  of  Good 

Hope,  President*. 
H.  Bolus,  Esq.,  F.L.S.,  Treasurer, 

R.  Tbimen,  Esq.,  F.L.S.,  F.Z.S.,  M.  Ent.  Soc.  Lond.,  General  Secretary^ 
H.  E.  R.  Bbight,  Esq.,  F.G.S. 
L.  Dale,  Esq.,  M.A.,  LL.D. 
J.  Fforde,  Esq. 
His  Excellency  the  Right  Hon.  Sir  H.^  B.  E.  Fbebe,  Bart.,  a.C.B,, 

G.C.S.L,  D.C.L.,  LL.D.,  F.R.S.,  &c. 
J.  G.  Gamble,  Esq.,  M.A.,  M.  Inst.  C.  E,  F.M.S, 
F.  Guthrie,  Esq.,  LL.B. 
The  Hon.  J.  X.  Merrimak,  M.L.A. 
J.  SiVEWRIGHT,  Esq.,  M.A. 

*  The  Boles  of  the  Society  provide  that  the  President's  office  cannot  be  held  by 
the  same  person  for  more  than  two  years  consecntiYely. 


MINUTES    OF    PROCEEDINGS. 

Ordinary  Monthly  Meeting* 
Wednesday,  August  27,  1879. 

Mr  David  Gill,  F.R.A.S.,  President,  in  the  Chair. 

Seyenteen  members  and  eight  visitors  present. 

In  the  absence  of  the  General  Secratajry  Mr  Guthrie  Was  ap* 
pointed  by  the  Chairman  Secretary  for  the  meeting. 

The  Hon.  C.  Abercrombie  Smith  exhibited  a  specimen  of  the 
Fern  Aneimia  Dregeana,  found  in  the  Perie  Bush,  in  the  King 
William's  Town  Division;  and  Mr  Bolus  remarked  that  this 
example  was  interesting  aa  being  the  first  he  had  seen  from  Sk 
locality  within  the  limits  of  the  Cape  Colony, — the  species  having 
hitherto  been  regarded  as  peculiar  to  Natal. 

Mr  Gamble  exhibited  Pro£  Fuller's  Spiral  Slide  Rule  and 
I>r  Everett's  Proportion  Table,  and  explained  their  construction 
and  uae. 

Mr  C.  Lloyd  Morgan  read  a  paper  entitled  "Notes  on  the 
'Singeqee'  Cicada  (rlatypleura  capensis)",  treating  specially 
of  the  musical  apparatus  of  the  male  insect,  and  the  ovipositor 
of  the  female. 

The  Acting  Secretary  read  a  communication  from  the  Rev. 
IC.  G.  Buttner,  entitled  "Contributions  to  a  Comparative  Dictionary 
[of  the  Bantu  Languages." 

Part  of  a  paper  by  Mrs  F.  W.  Barber,  entitled,  "  Locusts  and 
[Locust^Birds '    was  then  read;   the  remainder  being  held  over 
intil  the  next  meeting. 

Ordinary  Monthly  Meeting. 
Tuesday,  September  30,  1879. 

Mr  David  Gill,  F.RA.S.,  President,  in  the  Chair. 

Present,  fourteen  members  and  four  visitors. 

Mr  Lewis,  of  the  South  African  College,  Cape  Town,  was  duly 
an  Ordinary  Member;  and  Colonel  Owen  Lanyon,  C.M.G.y^ 

VOL.  II.  FT.  L  a  \ 


X  Minutes  of  Proceedings, 

Acting  Administrator  of  the  Transvaal,  and  Colonel  Charies 
Warren,  RK,  Acting  Administrator  of  Qriqualand  West^  were 
duly  elected  Corresponding  Members. 

Mr  Guthrie  gave  notice  that  he  should  move  at  the  next 
meeting  the  following  motion,  vid.:  "  That  Corresponding  Member, 
coming  to  reside  within  the  prescribed  limits,  may  become  Ordinaiy 
Members  by  paying  their  subscriptions,  without  further  election." 

Mr  Bolus  exhibited  a  plant  of  the  genus  Schtzoglossum  (Nat 
Ord.  Asclepiadese),  which  he  believed  might  be  possibly  new  to 
science.  It  was  certainly  new  to  him  as  a  plant  indigenous  to  the 
Cape  Town  district. 

Dr  T.  Hahn  exhibited  a  chronometer-watch  formerly  presented 
to  the  illustrious  Humboldt  by  the  King  of  Denmark. 

Mrs  F.  W.  Barber's  paper  on  "  Locusts  and  Locust-Birds  "  was 
read  to  its  conclusion.  In  the  discussion  whidi  ensued,  Mr  Trimen 
briefly  stated  the  circumstances  under  which  he  had  suggested  to 
Mrs  Barber  and  other  residents  in  the  Colony  or  the  ne^bouring 
territories  the  interest  that  would  attach  to  trustworthy  observations 
and  notes  on  this  subject, — more  particularly  in  connection  with  the 
elaborate  in(^uiry  instituted  bv  the  United  States  Entomological 
Commission  mto  the  history  &c.,  of  the  allied  destructive  is^ect 
known  as  Caloptenus  Spretus,  or  the  ''Bocky-Mountain  Locust"  Mr 
Gill,  Mr  Bolus,  Mr  Gamble,  Mr  Guthrie,  and  Dr  T.  Hahn,  also  took 
part  in  the  discussion;  the  gentleman  last^^named  stating  that^ 
m  Damara-land,  the  brown  eagle  (Aquila  namoides)  was  in  the 
habit  of  killing  the  locusts;  but  that  he  could  not  say  whetiier 
it  ate  those  insects. 

The  President  read  Mr  Hyde  Clarke's  paper  "On  the 
Languages  of  the  Mozambique  and  of  the  South  of  Africa  in 
their  remtion  to  the  Languages  of  Australia."  Dr  T.  Hahn  had 
not  concluded  his  remarks  on  this  memoir  when  the  meeting 
adjourned. 


Ordinary  Monthly  Meeting. 

Wednesday,  October  29,  1879. 

Mr  David  Gill,  F.RA.S.,  President,  in  the  Chair. 

Nineteen  members  and  eight  visitors  present 

Messrs  F.  F.  Rutherfoord,  G.  Kilgour,  M.LC.E.,  F.RO.S.,  and 
F.  Ayers  were  duly  elected  Ordinary  Members  of  the  Society. 

The  Secretary  called  the  attention  of  the  meeting  to  aome 
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raluable  books  presented  to  the  Society  by  the  Vice-President,  His 
Excellency  the  Kt  Hon.  Sir  Bartle  Frere,  Bart,  vid. : — 

(1)  An  extra  volume  (No.  168)  of  the  Philosophicai 
ZVaiwocfion^  of  the  Royal  Society ^  containing  full  reports  on  the 
x>llectioiis  made  in  Kerguelen's  Land  and  Rodriguez  by  the 
Naturalists  attached  to  the  Transit  of  Venus  Expeditions  in  1874. 

(2)  Parts  194, 195,  and  196  of  the  Proceedings  of  ths  Royal 
Society. 

(3)  Vols.  II,  III.,  and  IV.  of  the  operations  of  the  QreaJt 
Trigonometrical  Survey  of  India^  1879. 

(4)  Copies  of  Mr.  F.  C.  Kitto's  Report  on  the  Diamond 
Mines  of  Oriqualand  West 

For  these  very  acceptable  donations,  the  thanks  of  the  Society 
to  His  Elxcellency  were  unanimously  voted. 

Mr  Guthrie  moved  (seconded  by  Mr  H.  Bolus)  "  That  Corre- 
sponding Members,  coming  to  reside  within  the  prescribed  limits, 
mav  become  Ordinary  Members  by  paying  their  subscriptions, 
witnout  further  election."    This  was  carried  unanimously. 

The  Rev.  G.  H  R.  Fisk  exhibited  a  specimen  of  the  common 
Cape  Gtecko  {Pachydactylus  ocdlatus  (Cuv.)),  which  presented  the 
peculiaritry  of  a  slender  curved  tubercular  process  on  the  back  of 
the  base  of  the  tail. 

Mr  J.  G.  Gamble  read  a  paper  (illustrated  by  wall  diagrams), 
on  "  a  Storage  Reservoir  at  Brand  Vley,  Calvinia  Division."  In 
the  discussion  that  ensued,  the  President,  Sir  Bartle  Frere,  the 
Hon.  W.  Ayliff,  and  Messrs  Dunn,  Guthrie,  and  Marquard  took  part 

Dr  Theophilus  Hahn  (who  was  present  as  a  visitor)  read  a 
critique  on  Mr  Hyde  Clarke's  paper,  read  at  the  last  meeting,  on 
"The  Lan^[uages  of  the  Mozambique  and  of  the  South  of  Africa  in 
their  relation  to  the  Languages  of  Australia." 

Sir  Bartle  Frere  and  Mr  Trimen  offered  some  observations 
on  the  subject 

The  President  stated  that  he  hoped  to  have  some  future  op- 

hmity  of  more  folly  explaming  the  method  of  determming 

ime  at  the  Royal   Observatory  and  the  means  employed  for 

its  distribution,  and  would  meanwhile  only  briefly  refer  to  the 

tiicumstances  which  had  recently  called  public  attention  to  the 

'object  in    connection    with    the  time-ball  at  the  Docks.     He 

[mentioned  that  arrangements  had  been  completed  for  establishing 

the  Docks  a  clock  in  connection  with  the  Observatorv,  which 

roold  shew  the  actual  time  whenever  consulted,  instead  of  merely 

^▼bg  it  at  a  particular  hour  in  the  manner  of  the  time-balL    The 

e  dicait  was  extending  through  South  Africa  with  the  ex- 

&on  of  telegraphic  communication,  and  a  time^ball  would  forth- 

|*^th  be  in  operation  at  Pretoria,  and  iu  the  Transvaal. 

a2 
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Ordinary  Monthly  Meeting. 
Wednesday,  November  26,  1879. 

Mr  David  Gill,  F.R.A.S,,  Pbesident,  in  the  Chair. 

Sixteen  members  and  seven  visitors  present 

Mr  Friedrichs  of  Cape  Town,  and  Dr  T.  Hahn  of  Stellenbosch, 
liirere  balloted  for,  and  declared  to  be  duly  elected  Ordinary  Members 
of  the  Society. 

The  Secretary  announced  that  His  Excellency  Sir  Bartle  Frere, 
the  Vice-President,  had  presented  to  the  Society  a  Memoir  by 
Dr  William  Sharpe,  entitled,  The  Cause  of  Colour  among  Races, 
and  the  Evolution  ofPhysical  Beauty,  published  during  the  current 
year  in  London.  The  thanks  of  the  Society  were  voted  to  His 
Excellency  for  this  donation. 

The  President  intimated  that  he  had  received  from  the  Curator 
of  the  South- African  Museum  a  communication,  dated  the  22nd 
of  November,  covering  a  copy  of  one  (with  enclosures)  from  the 
Hon.  the  Colonial  Secretary  on  the  subject  of  an  application  from 
the  Director  of  the  Royal  Botanic  Gardens  at  Eew,  to  be  furnished 
with  copies  of  any  printed  papers  containing  Botanical  information 
which  may  be  issued  in  the  Colonv.  Mr  Gill  mtimated  the  substance 
of  his  reply,  and  said  that  he  felt  sure  that  the  present  mention  of 
the  matter  would  enlist  the  cordial  co-operation  of  Members  of  the 
Society— especially  of  those  interested  in  Botany — in  meeting  Sir 
Joseph  Hooker's  wishes.  Mr  Trimen  observed  that  he  had  ex- 
pressed to  the  Colonial  Secretary  his  readiness  to  communicate  all 
matter  of  the  kind  which  came  under  his  notice,  and  that  he 
would  be  glad  to  receive  and  forward  for  transmission  to  Kew  any 
Botanical  papers  of  interest  which  Members  of  the  Society  might 
from  time  to  time  select  for  that  purpose. 

Mr  C.  Lloyd  Morgan  read  a  paper  "On  the  terms  Foroj 
and  Energy.''  The  discussion  that  ensued  was  maintained  \>f 
the  President,  the  Hon.  C.  Abercrombie  Smith,  and  Mr  Guthria 

Mr  Herbert  W.  Oakley  read  a  paper,  "  On  the  Habits  of  sonMJ 
of  the  Birds  of  the  Transkei."     Mr  Trimen,  Sir  J.  H.  de  Villie 
the  Hon.  C.  Abercrombie  Smith,  Mr  Sivewright,  the  President 
Mr  Branford,  and  Dr  Bradshaw  took  part  in  the  disciission  of 
paper. 

Mr  J.  Sivewright  read  a  paper,  "On  the  Durability  of  som4 
Colonial  Timbers."  The  President  offered  some  comments  on  '^'' 
communication,  and  the  meeting  then  adjourned. 
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Ordinary  Monthly  Meeting, 
Wednesday,  January  28,  1880. 

Mr  David  Gill,  F.R.A.S.,  President,  in  the  Chair. 

Seventeen  members  and  nine  visitors  present 

The  donation  was  announced  from  His  Excellency  Sir  Bartle 
Frere,  Bart,  Vice-President,  of  the  first  volume  of  the  Account  of 
the  Operations  of  the  Great  Trigonometrical  Survey  of  India^ 
completing  the  set  of  which  three  volumes  were  presented  by  His 
Excellency  in  October  last  Sir  Bartle  Frere  also  forwarded,  through 
the  President,  three  MS.  Army  Medical  Reports  connected  with 
the  recent  Galeka  and  Zulu  Campaigns,  and  suggested  that  upon 
examination  by  Medical  Members  of  the  Society  they  might 
possibly  be  found  to  afford  some  matter  suitable  for  record  by 
the  Society. 

Mr  Trimen  exhibited  specimens  of  Haplothorax  Burchellii,  a 
rare  beetle  peculiar  to  the  Island  of  St  Helena,  collected  by 
Mr  J.  Homagee,  the  Police  Magistrate,  on  the  Lonffwood  estate. 
This  fine  Carabid  constitutes  an  endemic  genus  of  which  it  is 
the  sole  known  species;  and  it  was  pointed  out  as  remarkable 
that  its  nearest  allies  in  the  family  Carahidce  were,  according  to 
Lacordaire,  to  be  met  with  in  Syria.  Mr  Trimen  further  remaned 
on  the  great  peculiarity  of  the  still  surviving  aboriginal  fauna  and 
flora  of  St  Helena,  as  demonstrated  by  Hooker,  WoUaston,  Buchanan- 
White,  MeUL<e,  and  others ;  and  pointed  out  how  all  the  evidence 
bearing  on  the  subject  seemed  to  indicate  the  great  antiquity  of 
this  volcanic  island. 

Dr  B.  F.  Bradshaw,  introduced  by  the  General  Secretary,  read 
a  paper  on  "the  Tsetse  Fly,"  founded  on  his  own  personal  ob- 
servations during  several  years'  travel  in  the  interior  of  South 
Africa  as  far  as  the  Falls  of  the  Zambesi.  In  the  ensuing 
discussion,  the  President  and  Messrs  Trimen,  Smith,  Fry,  Gamble, 
Bindley,  Lightfoot^  Fisk,  Lloyd  Morgan,  Guthrie,  and  Kitching 
took  part 

A  general  discussion  followed  on  the  action  of  animal  and  other 
poisons,  and  on  the  modes  of  counteracting  their  effects.  After 
which  the  meeting  adjourned. 

Ordinary  Monthly  Meeting. 

Wednbsday,  February  25,  1880. 

Mr  David  Gill,  F.RA.S.,  President,  in  the  Chair. 
Seventeen  members  and  five  visitors  present 
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The  following  donations  were  announoed,  vid : — 

(1)  H.  E.  Sir  Bartle  Frere,  Vice-President: — Printed  copy 
of  Capt  H.  Wilberforce  Clarke's  Report  to  the  Government  of  India 
for  Guaranteed  Railways  on  the  Transporting  of  Elephants  hy 
Railway. 

(2)  Lady  Frere : — Ice  Chart  of  the  Southern  Hemisphere 
issued  by  the  Hydrographic  office  of  the  Admiralty  in  1874. 

(3)  Mr  Trimen: — Printed  paper,  On  some  hitherto  unde- 
scribed  Butterflies  inhabiting  Southern  Africa,  contributed  by  him 
to  the  Entomological  Society  of  London,  and  published  in  that 
Society's  Transactions  for  1879,  Pt  IV. 

The  thanks  of  the  Society  were  voted  for  these  donations. 

In  connection  with  the  paper  just  mentioned,  Mr  Trimen 
exhibited  specimens  of  the  ten  new  species  of  butterflies  therein 
described,  belonging  respectively  to  the  genera  Amauiis,  DebiSy 
Lachnoptera  (previously  containing  only  one  species),  Eurema, 
Junonia,  Precis,  Neptis,  Libythea,  Myrina  and  Pieris, 

Mr  J.  G.  Gamble  exhibited  and  shewed  the  working  of  a 
calculating  machine  of  the  date  1873,  constructed  by  M.  Thomas, 
of  Colmer,  and  named  "L'  ArithmomStre."  He  also  exhibited  some 
photographs  illustrating  the  Port  Elizabeth  Waterworks,  and  a 
new  pattern  of  screw  coupling  for  leaden  pipes. 

The  Hon.  J.  X.  Merriman,  M.L.A.,  read  a  paper  entitled  "Some 
Comparative   Statistics  relating  to   South  Africa,''   which    dealt 

S'ncipally  with  the  excess  of  imports  over  exports  as  regards  the 
pe  Uolony  during  recent  years. 

In  the  ensuing  discussion,  the  President^  Messrs  Knox,  J.  W^ 
Ebden,  Guthrie,  Bolus,  Branford,  and  Canon  Lightfoot  took  part 


Ordinary  Monthly  Meeting. 
Wednesday,  March  31,  1880. 

Mr  David  Gill,  F.R.A-S.,  President,  in  the  Chaib. 

Seven  members  and  five  visitors  present 

Less  than  ten  members  being  present  the  ballot  for  election  of 
two  new  members  proposed  at  the  last  meeting  could  not  (under 
Rule  6  of  the  Society)  be  held. 

The  donation  of  the  following  publications  was  announced  firoin 
the  Royal  Society  of  New  South  Wales,  vid. : — 

Journal  of  the  Royal  Society  of  New  South  Wales,  1878. 
Report  of  the  Council  of  Education  of  New  SotUh  Wales, 

1878. 
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The  thanks  of  the  Society  were  voted  for  this  donation ;  and  it 
I  resolved  to  forward  to  the  donors  a  copv  of  the  Society's 
Transactions  as  soon  as  the  First  Volume  should  be  completed. 

Mr  W.  H.  Finlay,  of  the  Royal  Observatory,  read  a  paper, 
entitled  "Ciomets."  The  discussion  that  ensued  was  led  by  the 
President,  and  Messrs  C.  A.  Smith,  Guthrie,  Gamble,  and  Trimen 
took  part  in  it 

Ordinary  Monthly  Meeting. 
Wednesday,  April  28,  1880. 

Mr  David  Gill,  F.RA^S.,  President,  in  the  Chair. 

Twelve  members  and  two  visitors  present 

Mr  F.  B.  Statham,  and  Mr  G.  Mac  Keurtan,  both  of  Cape 
Town,  were  then  balloted  for,  and  declared  to  be  duly  elected 
as  Ordinary  Members  of  the  Society. 

The  donation  was  announced  from  H.  E.  Sir  Bartle  Frere, 
Vice-President,  of 

(1)  Papers  and  Plans  by  Mr  W.  Parkes,  illustrating  the 
Harbour  Works  in  course  of  construction  at  Madras. 

(2)  An  extensive  series  of  Works  of  Reference  on  Irri- 
gation. 

His  Excellency's  Memoranda  on  both  these  donations  were 
read  by  the  President,  and  the  thanks  of  the  Society  were 
unanimously  voted  to  Sir  Bartle  Frere  for  this  further  proof  of 
the  interest  which  he  has  from  the  first  constantly  shewn  in 
the  wel&re  and  progress  of  the  Society. 

The  donation  was  announced  from  Dr  Emil  Holub  of  a  copy  of 
f  1)     His  paper  read  before  the  Royal  Geographical  Society, 
on  his  Journey  through  Central  South  Africa,  and  of 

(2)     Parts  I.  to  IV.  of  his  work,  entitled  Sieben  Jahre  in 
BfJd-Afrika. 

The  Society's  thanks  for  this  donation  were  unanimously  voted. 

A  letter,  dated  28th  April,  1880,  was  read  from  Mr  K  S. 
Thomassen,  submitting  for  the  Society's  inspection  printed  de- 
scriptions and  illustrations  of  Ibbotson  Brothers  and  Company's 
patent  automatic  central  coupling  buffer  and  patent  steel  lock 
Hnk  for  railway  purposes. 

The  Rev.  F.  W.  Kolbe  read  a  ptfiper,  entitled,  "On  the 
Primeval  Laws  of  the  Vowels  and  their  bearing  on  Universal 
Etymology." 

In  the  entomg  discussion,  the  President,  Dr  Kitching,  and 
Messrs  Fisk,  Guthrie,  and  Morgan  took  part 
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Ordinary  MonUdy  Meeting, 

Wednesday,  May  28,  1880. 

In  the  absence  of  the  President  and  Vice-President,  the  Rev. 
G.  H.  R.  Fisk  was  called  to  the  chair. 

In  the  absence  of  the  General  Secretary,  Mr  Bolus  was  ap- 
pointed to  act  as  Secretary  for  the  meeting. 

Nine  members  and  three  visitors  present 

The  following  donations  were  notified,  vid. : — 

(1)  By  His  Excellency  Sir  Bartle  Frere: 

(a)  Extract  from  a  private  letter  from  Sir  A.  Cotton 
regarding  Irrigation  and  Water  Tmnsit  in  relation  to  South 
Africa;  and  a  copy  of  the  same  writer's  printed  lieply  to  the 
Report  of  the  Committee  of  the  Hottse  of  Commons  on  Indian 
Public  Works,  Jkc, 

(6)  Two  printed  memoirs  by  Prof  Owen,  C.B„  from  the 
Quarterly  Journal  of  the  Greolojfical  Society  for  1876  and  1879, 
one  entitled  Evidences  of  Thsnodonts  in  Permian  Deposits,  and 
the  other  On  the  Evdothtodont  Reptilia,  Jko, 

(2)  By  Dr  E.  Holub : 

(c)  Parts  v.,  VI.,  VII.,  and  VHI.  of  his  work,  Sieben  Jahre 
in  SUdrAfrika, 

The  thanks  of  the  Society  were  voted  for  these  donations ;  and, 
after  discussion  on  the  subject  of  the  first  named,  it  was  ij^eed  to 
be  desirable  to  ask  Sir  Bartle  Frere*s  permission  to  publish  the 
extract  fix)m  Sir  A.  Cotton's  letter  in  the  Society's  Proceedings. 

The  Rev,  W.  Fisk  exhibited  a  copy  of  Sir  Joseph  Fayrer's 
fine  work  Thanatophidia  of  India, 

Mr  F.  Guthrie  read  a  paper  on  "  Free  Rigid  Rotation."  Mr 
Finlay  ms^de  some  remarks  on  the  subject. 


Ordinary  Monthly  Meeting, 
WEDNESD4.Y,  June  23,  1880. 

Mr  David  Gill,  F.R.A.S.,  Pbesident,  in  the  Chair. 

Fourteen  members  and  three  visitors  present 

The  Rev.  S.  Bond,  of  the  Diocesan  College,  Rondebosch,  and 
Mr  W.  Tyson,  of  the  South  African  College,  Cape  Town,  were 
duly  elected  Ordinary  Members  of  the  Society. 
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The  donation  from  Dr  K  Holub  of  Parts  IX.,  X.,  and  XI.  of  his 
work  8id)en  Johre  in  SUd'Afriha^  was  announced,  and  the  thanks 
of  the  Society  voted  for  the  same. 

Mr  Trimen  exhibited  the  horns  of  a  gemsbok  {Oryx  gazella), 
of  which  the  left  horn  presented  the  mauonnation  of  being  very 
short  and  spirally  curved  like  that  of  a  ram,  while  the  other  was 
normal  in  development  and  3  ft.  3^  inches  in  length. 

This  specimen,  which  had  been  purchased  for  the  Museum,  was 
brought  firom  Walyisch  Bay,  but  its  actual  habitat  in  South  Africa 
was  not  known. 

He  also  exhibited  the  under-jaw  of  a  remarkable  and  apparently 
very  rare  pigmy  Sperm  Whale  (undoubtedly  Physeter  breviceps  of 
De  Blainville,  constituted  by  Gray  the  type  of  his  genus  Kogia). 
Jklr  Hugo  Munro,  who  had  presented  this  specimen  to  the  Museum, 
had  seen  the  entire  animal  stranded  on  the  beach  near  Knysna, 
and  described  it  as  about  seven  feet  in  length. 

Mr  Trimen  also  brought  before  the  meeting  two  specimens  of  a 
very  singular  hymenopterous  insect  (found  near  Cape  Town  by 
Mr  C.  A.  Fairbridge  and  Mr  L.  P^ringuey  respectively)  which  he 
beUeved  to  be  the  long«sought  female  of  borylus  helvolus  (Linn.). 
An  example  of  the  male  Dorylus  was  exhibited  at  the  same  time, 
as  well  as  three  specimens  of  the  small  reddish  ant  in  whose  nest,  at 
Sea-point,  Mr  Fairbridge*s  large  female  insect  was  found. 

Mr  E.  W.  Young  read  a  paper,  "On  Surveying  with  the 
Omnimeter,"  illustrating  it  by  exhibiting  the  instrument  itself 
and  by  diagrams. 

In  the  ensuing  discussion,  the  President,  and  Messrs  Abercrombie 
Smith,  Guthrie  and  Fforde  took  part 

Part  m.  of  the  Soci  jty's  Transactions  and  Proceedings,  con- 
cluding the  First  Volume,  was  on  the  table,  and  the  Secretary 
stated  that  copies  of  it  were  in  course  of  transmission  to  all 
niembers. 


Ordinary  MonMy  Meeting. 

Wednesday,  July  28,  1880. 

Mr  David  Gill,  F.R.A.S.,  President,  in  the  Chair. 

Thirteen  members  and  two  visitors  present 

The  following  donations  were  announced,  and  the  thanks  of  the 
Society  voted  to  the  donors  of  the  same,  vid. : — 
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(1)  His  Excellency  Sir  Barde  Frere : 

Pro£  M*  Coy's  Prodromus  of  the  Pdlasontology  of  Vidorit^ 
Decade  vi.  1879. 

(2)  Dr  E  Holub : 

Parts  Xn.,  XEH.,  and  XIV.  of  his  Sieben  Jahre  in  Sud-Afrika^ 
And  Ritter  von  Hauer's  Die  Oeologie,  1  vol.  8vo.,  2nd  ed.,  Wien, 
1878. 

Mr  E.  W.  Young  brought  forward  the  subject  of  the  introduc- 
tion of  trout  into  South  African  rivers,  and  mentioned  that  an 
essential  preliminary  to  any  action  in  the  matter  was  to  ascertain 
whether  in  the  three  winter  months  the  temperature  of  the  water 
in  suitable  streams  exceeded  45^  Fahr. — the  maximum  d^ree 
stated  by  Mr  Youl  to  be  adapted  to  the  breeding  requirements 
of  the  fish.  The  successful  introduction  of  the  salmon  and  trout 
into  Tasmania  and  Australia  was  referred  to  in  the  discussion 
on  the  subject  as  auguring  well  for  success  in  the  nearly  cor- 
responding latitude  and  dimate  of  South  Africa^  and  it  was 
agreed  that  the  members  of  the  Society  would  do  good  service 
in  assisting  Mr  Young  to  obtain  trustworthy  observations  of  the 
water  temperature  in  the  higher  streams  during  the  winter  months. 

Mr  Gamble  exhibited  a  slice  of  a  Sneezewood  pile  which 
had  been  for  twenty  years  under  water  in  the  Harbour  Works 
at  Port  Elizabeth,  remarking  that  the  Sneezewood  was  the  only 
Cape  timber  that  did  not  suffer  from  the  ravages  of  Teredo.  The 
specimen  exhibited  was  perfectly  sound  and  hard,  only  an  external 
layer  of  the  sapwood  having  been  perforated  by  the  sea-worm. 

Mr  C.  Lloyd  Morgan  exhibited  fourteen  specimens  of  Peripatui 
capensis,  found  by  him  under  stones  on  the  slope  of  Table  Mountain 
near  Rondebosch,  and  remarked  on  the  habits  of  this  singular 
animal.  Mr  Trimen  gave  a  short  account  of  the  creature's 
discovery  at  the  Cape,  and  mentioned  the  wide  range  of  the 
^enus  PeripattLS,  single  species  being  known  from  isolated  localities 
m  the  West  Indies,  South  America,  and  Austodia.  He  also 
mentioned  the  valuable  researches  of  Mr  H  N.  Moseley,  whose 
paper,  published  by  the  Royal  Society,  established  the  position 
of  Peripatus  as  a  tracheated  arthropod  of  a  veiy  generalized,  and 
probably  very  ancient,  type. 

Mr  Herbert  W.  Oakley  read  a  paper,  entitled,  "On  the  Skeleton 
of  the  African  Darter  or  Snake-Bird  {Plotas  LetfaiUantit). 

The  President,  and  Messrs  Trimen,  Gamble,  Kitching,  Bianford 
and  Tyson  took  part  in  the  discussion  that  ensued. 

Mr  C.  Lloyd  Morgan  read  a  paper,  entitled,  "Miniatare 
Physical  Geology."  In  the  ensuing  discussion,  the  President  and 
Messrs  Bolus,  Kitching  and  Trimen  took  part 
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ANNUAL  GENERAL  MEETING. 

Friday,  July  30,  1880. 

Mr  David  Gill,  F.RAS.,  President,  in  the  Chair. 

Sixteen  members  present 

The  General  Secretary  read  the  General  Report  of  the  Society 
br  the  year  1879-80 ;  and  Dr  Dale  (on  behalf  of  the  Treasurer) 
lead  the  Financial  Report  for  the  same  period.  Both  Reports 
were  unanimously  adopted. 

In  view  of  the  ballot  for  election  of  the  President  and  Council 
for  the  ensuing  year,  Messrs  H.  Bolus  and  J.  Fforde  were  appointed 
Scrutineers. 

At  the  dose  of  the  ballot  at  3  p.m.,  the  Scrutineers  reported 
the  number  of  votes  given,  and  the  I^esident  declared  the  following 
members  to  have  been  duly  elected,  vid. : 

As  President, — Mr  David  GilL 

As  Mernbers  of  the  Council, — Mr  F.  Guthrie,  Mr  R.  Trimen, 
Mr  HL  Bolus,  Dr  Dale,  Sir  Bartle  Frere,  Bart,  Mr  J.  G.  Gamble, 
Mr  J.  Fforde,  Mr  H.  K  R.  Bright,  Mr  J.  Sivewright,  and  Mr  J.  X* 
Merriman. 

On  the  motion  of  the  Rev.  G.  Fisk,  seconded  by  Dr  Eitchin^,  a 
vote  of  thanks  was  unanimously  given  to  the  officers  of  the  Society 
for  their  services  during  the  past  year. 

On  the  motion  of  the  President^  seconded  by  Mr  Bright,  a  vote 
of  thanks  to  the  Mutual  Assurance  Society  for  the  use  of  its  Hall 
for  the  Annual  General  Meeting  was  passed  unanimously. 

At  3  P.1L  there  was  a  large  attendance  of  the  friends  of 
n^embers,  introduced  by  ticket;  and  the  President  soon  after 
piooeeded  to  deliver  the  Annual  Address,  which  treated  of  the 
"f^noviB  modes  in  which  the  problem  of  determining  the  distance 
t^^tween  the  Sun  and  the  Earth  had  been  worked  out  by 
astronomers,  and  referred  more  especially  to  the  speaker^s  recent 
obflervations  of  Mars,  at  Ascension,  bearing  upon  the  same  line 
pf  research,  A  vote  of  thanks  to  the  rresident  for  his  most 
u^teresting  address  was  moved  by  his  Excellency  Sir  Bartle  Frere, 
^  carried  by  acdamatioiL 


REPORT   ON  THE  PROCEEDINGS 
OF  THE  SOUTH  AFRICAN  PHILOSOPHICAL  SOd] 

DURING  THE  YeAR  ENDING  JULY  30,   1880. 

1.  The  Council  has  the  pleasure  of  submitting  to  the  Annu 
General  Meeting  the  following  Report  on  the  Society's  operation 
during  the  last  twelve  months. 

2.  Since  the  last  Annual  General  Meeting  on  Wedneada; 
July  30,  1879,  eleven  Ordinary  Monthly  Meetings  have  been  hel 
vid. :  one  on  the  last  Wednesday  of  every  month  but  Decembe 
The  average  attendance  of  Members  at  the  Monthly  Meetings 
been  12,  and  that  of  Visitors  5,  making  the  total  attendance 
Members  and  Visitors  17. 

3.  At  the  Monthly  Meetings  seventeen  memoirs  have  been 
read  before  the  Society,  five  of  which  related  to  Biology,  four  to 
Philology,  three  to  Physics,  three  to  Engineering,  one  to  Astronomy, 
and  one  to  Statistics.  Four  of  these  liave  been  printed  in  the  Third 
Part  of  the  Society's  Transactions  presently  to  be  noticed.  The 
discussions  following  the  reading  of  these  papers  have  generallj 
been  well  sustained  and  interestmg.  At  the  Meetings  there  have 
also  been  frequent  exhibitions  of  Zoological  and  Botanical  specimens, 
Mechanical  and  Scientific  Apparatus,  and  Books.  Such  exhibitions 
are  an  important  feature  of  our  Meetings,  and  the  Council  trusts 
that  the  Members  will  exert  themselves  to  make  them  as  numerous 
and  varied  as  possible. 

4.  Important  donations  of  Books  have  been  made  to  thB 
Socie^  bjr  his  Excellency  the  Right  Hon.  Sir  Bartle  Frere,  the 
Vice-President  The  most  valuable  of  these  are  (1)  the  Reports  of 
the  Great  Trigonometrical  Survey  of  India,  (2)  an  extensive  series 
of  Works  on  Irrigation,  and  (3)  recent  volumes  of  the  Transactions 
and  Proceedings  of  the  Royal  Society.  Other  donors  of  Books^ 
Maps,  or  printed  papers  have  been  lady  Frere,  Dr  K  Holub,  Mr 
Trimen,  and  the  Royal  Society  of  New  South  Wales. 

5.  During  the  year  there  have  been  elected  ten  Ordinary  and 
two  Corresponding  Members.  Two  Ordinary  Members  have  resigned, 
and  two  others  have  left  the  Colony.  The  increase  to  the  Socie^ 
during  the  year  has  therefore  been  six  Ordinary  and  two  Corre- 
spondmg  Members ;  our  numbers  at  present  being  90  Ordinary  and 
14  Corresponding  Members. 

6.  Owing  to  representations  by  the  publisher  that  he  would 
be  a  serious  loser  by  adhering  to  the  arrangements  under  which  he 
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lad  agreed  to  print  and  issue  the  Society's  "Transactions/'  the 
Jouncil  consented  to  release  him  from  his  engagements,  and 
lefirayed  the  printer's  charges,  taking  over  the  whole  issue  of  500 
opies.  As  an  experiment,  they  made  arrangements  to  print  here 
i  few  papers  in  completion  of  the  First  Volume  of  "Transactions" ; 
md  these  in  the  shape  of  Part  III.,  with  the  "Proceedings"  down 
x>  27th  November  last,  have  lately  been  completed  and  issued  to  the 
llembersL  So  unsatisfactory,  however,  has  the  experiment  proved, 
ind  so  great  has  been  the  delay  involved,  that  the  Coimcil  has 
inived  at  the  oonclusion  that  economy  and  despatch  would  alike  be 
tnuch  better  insured  by  having  the  printing  executed  in  England, 
ft&d  it  strongly  recommends  to  the  incoming  Council  the  acceptance 
of  the  offer  of  Messrs  Macmillan  and  Co.  to  print  the  "Transactions" 
an  the  terms  stated  in  their  letter  dated  2  Uh  December  last 

7.  The  Society  is  again  much  indebted  to  the  University 
Ck>uncil  for  granting  the  free  use  of  its  Rooms  for  the  Society  s 
Meetings.  An  office  for  the  lodgement  of  the  Records,  Books,  etc., 
has  been  secured  at  a  small  rent  on  the  premises  of  the  Mutual 
Assurance  Society. 

.8.  The  Council  considers  that,  on  the  whole,  the  Society  may 
be  congratulated  on  what  has  been  done  during  the  past  twelve 
months^  and  on  the  position  it  maintains.  As  compared  with  the 
year  preceding,  the  actual  increase  of  Members  has  been  the  same, 
vid.  8,  but  of  these  6  were  Ordinary  Members,  while  the  previous 

er  6  were  Corresponding  Members.  The  number  of  papers  read 
more  than  douoled,  l^ing  seventeen  instead  of  seven  only,  and 
8it  none  of  the  eleven  Meetings  has  a  paper  been  wanting.  The 
average  attendance  of  Members  at  the  Monthly  Meetings  has  only 
very  slightlj  improved,  being  12  in  place  of  11,  but  that  of  Visitors 
has  risen  uom  2  to  5.  In  a  body  so  young  as  our  own,  it  is 
something  to  have  tided  over  the  discouragement  (due  to  special 
ciieumstances)  of  the  second  year  of  our  existence,  and  to  be  able 
to  point  to  signs  of  renewed  vitality  s^d  progress.  At  the  same 
time  we  are  bound  to  admit  and  to  bear  in  mind  that  it  is  still  the 
<iay  of  small  things  with  us  thus  far ;  and  that  much  more  active 
interest  in  our  work  must  be  shewn  by  the  Members  generally,  if 
we  are  duly  to  carry  out  the  high  purposes  for  which  the  Society 
was  enrolled*  • 

9.  The  financial  condition  of  the  Society  is  very,  satisfactory, 
M  will  more  fully  appear  from  the  Report  of  the  Treasurer  which 
will  now  be  read  to  the  Meeting. 

By  Order  of  the  Council, 

R  TRIMEN, 

General  Secretary. 


i 

» 

o 

s 

» 

n 


o 

CQ 


d 


*«  OOAMO  OOO0» 


CD 
CO 


So 


PQ  m  PQ 


CO 


5  -s 


l-H 


00 


O     Q 


8^ 


CO 


p^ 


ANNUAL  ADDRESS  TO  THE 
SOUTH  AFRICAN  PHILOSOPHICAL  SOCIETY, 

DELIVERED  ON  JULY  30,   1880. 

Rule  18  of  the  Society  provides  that  "At  the  Annual  Meeting 
he  President  of  the  past  year,  or,  at  his  request,  some  other  person 

0  be  nominated  by  the  Council  of  that  year,  shall  deliver  an 
iddress  on  some  subject  connected,  as  far  as  possible,  with  the 
)bject8  of  the  Society/'  And  concerning  these  objects.  Rule  2 
itates  that  they  shall  be  "To  promote  orimnal  research  and  record 
its  resiults,  especially  as  connected  witn  the  Natural  History, 
Physical  Condition,  History,  (Geography,  Statistics,  Industrial 
Resources,  Languages,  and  Traditions  of  South  Africa." 

In  accepting  the  chair  which  I  have  now  the  honour  to  occupy, 

1  expressly  stipulated  that  this  rule  should  bear  a  very  wide 
interpretation.  The  percentage  of  men  naturally  fitted  for  research 
18  small,  and  of  these  not  a  few  are  prevented  by  business  and 
other  causes  from  following  their  natural  bent  Here  in  South 
Africa,  where  superfluous  energy  after  business  labour  is,  I  regret 
to  say,  not  by  any  means  abundant,  and  where  the  actual  number 
of  possible  workers  in  origioal  research  is  also  very  limited,  I  think 
it  behoves  us  not  to  be  too  strict  in  limiting  our  field,  but  that  we 
should  accept  thankfully  all  original  contributions  to  science.  And 
not  only  so,  but  I  thmk  we  assume  too  much  if  we  reject  all 
contributions  that  are  not  original.  I  hold  that  it  should  be  the 
duty  of  this  Society  to  require  fix)m  its  members  from  time  to  time 
oommunications  which  are  not  strictly  on  original  research,  but 
which  bear  on  our  present  state  of  knowledge  of  particular  subjects. 
Such  papers  are  of  the  greatest  value  for  reference,  and  afford, 
perhaps,  the  best  mode  of  reaching  the  outside  world  in  our  work, 
ttid  of  gathering  in,  by  awakened  interest,  fresh  labourers  in  the 
field  of  original  research. 

It  is  not  my  intention  in  the  following  address  to  refer  more 

Criicularly  to  the  work  of  the  Society  during  the  past  year.  Tou 
ve  done  me  the  honour  to  reelect  me  as  vour  President  for 
another  year,  and  I  propose  to  follow  the  example  of  my  illustrious 
predecessor,  His  Excellency  Sir  Bartle  Frere,  and  to  defer  a  review 
of  the  work  of  the  Society  until  the  close  of  my  two  years  of  o£Sce. 
Nor  shall  I  attempt  to  mdicate  the  objects  of  research  specially 
<^en  to  members  of  the  Society.  I  feel  that  in  his  exhaustive 
wdress,  now  printed  and  in  the  hands  of  members.  His  Excellency 
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has  pointed  out  these  objects  with  a  breadth  and  a  grasp  that  aie 
beyond  the  powers  of  a  poor  specialist  like  myself. 

To-day  I  propose  rather  to  vindicate  my  own  past  silence  at 
the  evening  meetiiu;8  of  the  Society,  by  a  short  accoimt  of  some 
investigations  in  which  I  have  been  engs^ged,  and  I  also  propose  to 
apply  the  conditions  of  interpretation  of  Rule  2  to  which  I  have 
referred,  by  offering  as  my  address  the  previous  history  of  a  scientific 
problem  which  is  not  peculiarly  South  Afincan. 

My  own  researches  for  the  past  three  years  have  been  oocujued 
in  the  determination,  or  rather  in  a  determination  of  the  distance 
of  the  Earth  from  the  Sun. 

I  propose  in  the  present  address  to  give  the  results  of  this 
investigation,  and,  by  way  of  introduction,  to  explain  the  various 
method  by  which  the  (Ustance  of  the  Earth  from  the  Sun  has 
actually  been  determined,  and  what  have  been  the  various  results 
of  the  so  doing.  I  shall  try,  in  fact,  to  show  how  it  is  possible  to 
apply  the  standard  yard  of  England,  kept  in  a  box  in  the  House  of 
Commons,  to  the  actual  measurement  of  the  Sun's  distance. 

The  first  step  of  a  surveyor  who  wishes  to  determine  the  area 
of  a  tract  of  country  is  to  measure  a  base-line.  An  ordinaiy 
surveyor  uses  a  chain  of  which  he  knows  (or  ought  to  know)  the 
true  length;  but  in  more  exact  surveys  compensation  bars  are 
employea;  that  is,  an  apparatus  arranged  so  that,  whatever  the 
temperature,  the  lenc^  remains  constant.  Or  he  uses  steel  or 
platmum  bars  provided  with  thermometers  to  determine  their 
temperature,  the  true  length  of  each  bar  being  determined  for  each 
temperature. 

Such  a  base-line  was  measured  by  Sir  Thomas  Maclear  in 
Zwardand.  The  operation  occupied  five  months,  the  length  of  the 
base-line  was  about  eight  miles,  and  the  probable  error  of  its  whole 
length  was  four-tenths  of  an  inch. 

Now,  these,  compensation  bars,  used  by  Sir  Thomas  Maclear, 
were  compared  frequently  during  the  operation  of  measuring  the 
base  with  two  standara  bars  which  had  been  sent  out  from 
England.  These  bars  (now  in  my  custody  at  the  Royal  Observa- 
tory) had  in  turn  been  rigidly  compared  with  the  standard  yard  of 
England,  or  with  copies  oi  that  yard,  whose  errors,  in  terms  of  that 

C\  were  rigidly  Known.  Thus  the  length  of  Sir  T.  Madear's 
became  known  in  terms  of  the  standara  yard  of  England. 
The  next  step  was  to  extend  this  base  over  a  laige  area  of 
country,  and  this  was  done  by  the  ordinary  operations  of  triangula* 
tion,  the  sides  bein^  CTadually  expanded  till  they  attained  a  length 
of  from  forty  to  eighty  miles — ^and  so  afterwards,  extending  the 
operation  by  leaps  of  forty  to  eighty  miles,  till  the  actual  distance 
was  determined  between  Cape  roint  and  a  station  on  Bushman's 
Flat,  near  the  Orange  River* 
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So  far  then  we  see  how  the  distance  between  two  points  on 
the  earth's  surface  is  measured  in  terms  of  the  standard  yard. 
The  next  step  must  be  to  find  out  what  proportion  this  part  of  the 
earth's  circumference  bears  to  the  whole  of  the  earth's  circumference. 

This  is  done  very  easily.  We  have  only  to  take  a  very  perfect 
theodolite  or  similar  instrument,  and  measure,  by  its  means,  the 
altitude  of  any  particular  star  as  it  passes  the  meridian  first  at  one 
of  the  places  and  then  at  the  other.  The  difference  of  the  two 
altitudes  will  be  the  difference  of  the  latitudes  of  the  places.  Now, 
Sir  Thomas  Maclear  wisely  selected  places  in  the  same  meridian, 
and  he  found,  for  example,  that  two  of  his  stations  differed  3*6 
degrees  in  latitude  (in  round  numbers),  or  in  other  words  they  were 
CMie>hundredth  part  of  the  whole  circumference  of  the  earth  apart. 
Therefore,  if  the  earth  waa  quite  round,  one  hundred  times  the 
measured  distance  between  those  stations  would  be  the  circum- 
ference of  the  earth. 

All  the  information  we  obtain,  however,  from  Sir  T.  Maclear's 
aic,  is  the  length  of  a  degree  at  the  earth's  surface  in  this  latitude. 
But  other  arcs  have  been  measured  in  England,  France,  Germany, 
Russia,  India,  Peru,  &c.,  and  these  give  the  length  of  a  degree  in 
their  respective  latitudes.  If  the  earth  were  round,  the  length  of 
a  degree  as  determined  in  all  these  different  latitudes  would  be  the 
tame.  This  is  not  found  to  be  the  case,  but  a  combination  of  all 
these  results  shows  that  the  earth's  true  form  is  nearly  an  ellipsoid, 
which  is  precisely  the  form  it  would  assume  according  to  the  theory 
of  gravitation  if  it  were  a  plastic  ball  spun  round  upon  an  axis  at 
the  same  rate  as  that  at  which  the  earth  revolves.  Now  the 
standard  base-bars  employed  in  all  these  measures  of  the  earth 
bave  all  been  compared  more  or  less  directly  with  the  standard 
yard  of  England,  and  thus  the  form  and  dimensions  of  the  earth 
are  accurately  known  in  terms  of  the  standard  yard.  In  this  way 
we  can  employ  the  earth  as  a  great  base  line.  We  have,  in  fact, 
established  a  new  base  line  about  1,000  times  as  long  as  Sir  T. 
Maclear's  base  in  Zwartland;  and  now  how  are  we  to  use  it  to 
determine  the  sun's  distance  from  the  earth  ? 

The  sun's  distance  we  know  is  something  between  ninety  and 
ninety-five  millions  of  miles,  but  this  is  a  terrible  distance  to 
measure  with  a  base  line  so  short  as  8,000  miles — ^the  earth's 
diameter. 

Let  us  realize  the  position.  Suppose  it  were  even  possible  to 
place  observers  on  exactly  opposite  points  of  the  earth's  surface, 
they  would  have  what  surveyors  call  a  very  ill-conditioned  triangle 
to  deal  with.  The  general  principle  is  that  the  smaller  the  base  in 
proportion  to  the  distance,  tne  more  difficult  does  the  determination 
of  the  distance  becoma  What  would  an  ordinary  surveyor  say  if 
you  told  him  to  determine  the  exact  distance  of  a  church  spire 
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twelve  miles  off,  and  limited  him  to  a  circular  plot  of  ground 
feet  in  diameter,  telling  him  that  he  may  place  his  theodolite 
he  likes,  and  in  as  many  places  as  he  likes,  and  he  may  set 
many  signals  as  he  pleases  all  within  this  plot  of  ground,  bu 
out  of  this  plot  of  ground  he  must  not  go,  and  yet  that  he 
determine  the  distance  of  the  church  to  a  hundred  yards 
observations  on  this  plot  of  ground  alone.     The  surveyor  - 
probably  decline  to  entertain  any  such  idea,  and  would  pron* 
the  whole  thing  impossible,  and  yet  he  would  have  an  easier 
than  the  astronomer  who  sets  himself  to  determine,  with  a  base 
to  the  earth*  s  diameter^  the  distance  of  the  sun  to  half  a  milli 
miles. 

Here  then  it  is  perhaps  well  to  consider  why  it  is  worth 
to  tackle  so  difficult  a  problem,  and  what  importance  or 
bearing  has  this  question  on  the  progress  of  science ;  in  wha^ 
shall  we  be  bettered  by  knowing  whether  the  sun  s  distan 
nearer  to  ninety  or  ninety-five  miUions  of  miles.     That  the  qu€ 
does  interest  the  minds  of  men  is  proved  by  history,  both  ac 
and   modem.     Aristarchus,   Ptolemy,   Hipparchus,   Tycho   E 
and  Kepler,  have  laboured  to  solve  it,  and  the  general  im 
excited  by  the  transit  of  Venus  in  1874  proves  that  the  que 
still    occupies   the   mind  of  men.     But  to  the  astronomei 
determination  of  the  sun's  distance  is  the  determination  c 
standard  of  measure.     It  is  the  fixing  of  a  base  line  outsid 
earth,  by  which  he  can  measure  the  dimensions  of  the  Solar  Sy 
and  then  reaching  thence,  proceed  to  the  determination  03 
distances  of  other  suns — the  fixed  stars ;  and  it  is  the  only  nc 
by  which  he  can  hope  to  arrive  at  even  faint  crude  guesses  o 
vastness  of  creation,  and  the  glory  of  the  Creator.     The  solutic 
the  problem  of  the  sun's  distance  also  plays  an  important  pai 
the  calculation  of  the  mutual  perturbations  of  the  moon 
planets,  and  therefore  on  the  predictions  of  the  NauUcal  Alma      , 
by  aid  of  which  our  fleets  navigate  the  trackless  seas. 

The  accurate  determination  of  the  sun's  distance  has  therefore 
become  one  of  the  most  pressing  wants  in  Astronomy,  and  Sir 
Gteoree  Airy,  the  present  Astronomer  Royal  of  England,  has  well 
descnbed  it  as  "the  noblest  problem  in  astronomy."  Here  then 
are  grounds  enough,  apart  from  the  abstract  argument  which  is 
perhaps  the  best  of  all,  that  truth  for  truth's  sake  is  the  noblest 
incentive  to  study. 

The  first  attempt  to  measure  the  sun's  distance  was  made  by 
Aristarchus  of  Samos,  about  300  B.C.,  and  he  tried  the  following 
ingenious  plan: — When  the  moon  is  half  fiiU,  the  angle  SME 
must  be  a  right  angle.  If  then  the  observer  can  seize  the  precise 
time  when  the  moon  is  exactly  half  full,  and  at  that  precise  time 
measure  the  angle  SEM  (the  angle  at  the  earth  between  the  sim 
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,  the  thing  is  done, — ^that  is,  we  find  the  distance  of  the 

ms  of  the  distance  of  the  moon,  because  we  know  one 

vo  angles  in  the  triangle  SME,     In  this  way  Aristarchus 

;  J   the  sun's  distance  to  be  twenty  times  that  of  the  moon's 

^  ^  iarth,  a  result  we  now  know  to  be  nearly  twenty  times 

The  practical  difficulties  were  that  from  the  roughness 

on's  surface  it  is  impossible  to  say  precisely  when  the 

alf  full ;  and    secondly,  the  real  angle  SEM  diflfers  so 

jyyxi       a  right  angle  that  without  more  defined  means  than  that 

l/vf       ted  m  the  days  of  Aristarchus,  the  difference  of  the  angle 

I  90"  could  not  be  accurately  measured. 

3vice  of  employing  the  proportion  of  the  moon's  distance 

the  sun  has  been  employed  by  subsequent  astronomers, 

jm  astronomers  have   ako  resorted  to  other  means  of 

better  conditional  trianrfe.     Though  astronomers  cannot 

he  size  of  the  earth  or  ng  out  long  poles  projecting  some 

{  of  miles  from  the  earth's  surface,  from  the  ends  of  which 

their  observations;  there  remains  an  equivalent  plan  of 

J  the  base,  or  rather  of  getting  a  better  conditioned 

wherewith  to  measure  the  sun's  distance,  viz.,  to  select 

objects  not  so  far  distant  from  the  earth  as  the  sim.    Thus 

3t  Mars,  in  certain  circumstances,  approaches  within  one- 

the  earth's  distance  from  the  sun,  and  the  planet  Venus 

Dne-fourth   of   the   same.     Now   when  the   angle  to   be 

i  is  very  small,  it  is  nine  times  as  easy  to  measure  a 

three  times  as  near,  or  sixteen  times  as  easy  to  measure 

times  as  near,  and  so  on, — the  law  varying  cwteris  paribus 

square  of  the  distance.     Hence,  all  other  conditions  being 

},  it  will  be  nine  times  easier  to  measure  the  distance  of 

sixteen  times  easier  to  measure  the  distance  of  Venus,  than 

be  to  measure  the  distance  of  the  sun. 

i>uw  you  will  naturally  ask,  Of  what  use  is  it  to  measure  the 

<listance  of  Mars  or  the  distance  of  Venus — ^what  has  that  to  do  with 

measuring  the  distance  of  the  sun  ? 

The  answer  is  that  the  proportional  distances  of  all  the  planets 
are  perfectly  known.  We  can,  m  fact,  make  for  any  instant  a  very 
perfect  map  of  the  positions  of  the  planets  and  the  sun,  but  the 
«ca/c  of  the  map  we  cannot  give  with  any  approach  to  a  like  accu- 
racy. About  the  year  1620  Kepler  made  his  great  discovery  of  the 
laws  of  planetary  motion,  one  of  which  says: — "The  squares  of  the 
times  of  the  revolutions  of  the  planets  are  proportional  to  the  cubes 
of  their  mean  distances  from  the  sun."  That  is  to  say,  there  is  a 
fixed  relation  between  the  mean  distances  of  the  planets  ftt)m  the 
«nn  and  the  times  of  their  revolutions — or,  in  other  words,  we  know 
the  proportional  distances  of  all  the  planets  belonging  to  the  solar 
system,  so  that  if  we  can  only  determine  one  of  those  distances  we 

62 


xxviii  President's  Address.  [^^^y  30, 

know  them  all.  This  law  of  Kepler's  was  deduced  from  observation, 
but  was  afterwards  shown  by  Newton  to  be  a  necessary  consequence 
of  the  law  of  gravitation.  There  is  no  doubt  whatever  about  this 
law,  and,  indeed,  the  proportional  distances  of  the  planets  were 
nearly  as  well  known  in  the  days  of  Kepler  as  they  are  now. 
What  was  then  wanting,  and  what  is  still  desired  with  higher 
and  higher  precision,  is  a  determination  of  any  one  interplanetaiy 
distance  witn  an  extreme  accuracy. 

Now,  in  the  first  place,  let  us  take  the  case  of  Venus.  When 
it  happens  that  the  earth  and  Venus  come  both  together  to  the  line 
of  intersection  of  their  orbits,  then  the  earth,  Venus,  and  the  sun  are 
in  the  same  straight  line,  and  what  is  called  a  transit  of  Venus 
occurs.  Venus,  as  a  round  black  disc,  appears  to  enter  upon  ihe 
disc  of  the  sun,  passes  across  it,  and  disappears.  Venus  appears 
black  because  the  source  of  its  illumination  is  the  sun,  and  the  sun- 
light, coming  from  the  further  side  of  Venus  only,  does  not 
illuminate  the  side  near  to  us.  In  fact,  a  transit  of  Venus  is 
similar  to  an  eclipse  of  the  sun  by  the  moon,  only  Venus  is  very 
small  compared  with  the  moon. 

There  will  be  a  Transit  of  Venus  in  the  year  1882.  The  first 
internal  contact,  as  shown  in  the  drawing,  that  is,  the  time  when 
the  edges  of  Venus  and  the  sun  will  be  in  contact,  occurs  here  at 
about  twenty-six  minutes  past  three  o  clock,  local  time,  on  the  after- 
noon of  December  6,  1882,  and  the  sun  will  have  set  before  Venus 
has  passed  off  the  disc.  But  this  contact  will  not  happen  at  the 
same  time  in  all  parts  of  the  earth.  If  any  one  will  look  at  the  disc 
which  I  hold  in  my  hand,  and  note  where  it  is  projected  upon  the 
large  disc  behind,  and  then  move  his  head  from  side  to  side,  he  will 
see  that  the  small  disc  appears  to  move  with  respect  to  the  laig^ 
disc.  Or,  if  I  move  the  small  disc  slowly  across  the  face  of  Qie 
larger  disc,  all  the  persons  in  the  room  will  not  see  the  apparent 
contacts  of  the  edges  of  the  two  discs  at  the  same  instant,  because 
the  two  discs  are  at  different  distances  firom  the  observers  eye. 
This  displacement  is  called  parallax,  and  the  sun's  horizonal  parallax 
is  the  amount  that  the  sun  is  displaced  when  looked  at  on  the 
horizon  instead  of  the  zenith.  Now  this  displacement  is  just 
what  will  occur  on  the  occasion  of  the  Transit  of  1882.  Venus 
will  be  about  four  times  nearer  to  the  earth  than  the  sun,  and  so 
astronomers  will  be  able  to  observe  a  displacement  or  pandlax 
equal  to  the  difference  between  the  paiullax  of  Venus  and  that  of 
the  sun,  and  the  internal  contact  will  take  place  about  ten  minutes 
earlier  as  seen  from  the  Cape  of  Qood  Hope  than  as  seen  firom 
London.  The  actual  difference  of  these  times,  if  the  contacts  have 
been  accurately  observed,  enables  the  astronomer  to  calculate  how 
much  Venus  was  displaced  by  being  viewed  from  two  different 
points,  for  he  knows  accurately  the  relative  angular  motions  of 
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Venus  and  the  sun  in  a  given  time  as  well  as  the  proportional 
distances.  Thus  with  his  knowledge  of  the  dimensions  of  the  earth, 
which  gives  him  the  distance  and  direction  of  the  line  joining 
London  and  the  Cape,  he  is  enabled  to  compute  the  distance  of 
Venus  and  also  that  of  the  sun. 

So  &r  the  method  is  very  simple  and  very  beautiful.  No 
instruments  except  a  good  clock  and  a  good  telescope  are  required, 
and  some  means  of  determining  local  time,  provided  that  the 
latitude  and  longitude  of  the  observing  stations  are  known. 
Astronomers  are  well  accustomed  to  note  phenomena  to  the  tenth 
part  of  a  second  of  time,  and  if  the  contact  could  be  noted  with  the 
certainty  of  even  half  a  second,  the  sun's  distance  would  be  deter- 
mined by  one  observer  at  the  Cape  and  by  one  observer  in  London 
within  less  than  100,000  miles,  an  accuracy  sufficient  in  the  present 
state  of  science. 

This  method  of  observation  was  first  proposed  by  England's 
astronomer,  Halley,  in  1716,  when  he  was  an  old  man,  and  he 
painted  out  that  the  transits  of  Venus  of  1761  and  1769,  which  he 
oould  not  hope  to  see,  afforded  the  best  means  of  determining  the 
sons  distance.  Both  transits  were  observed,  the  former  not 
Batisfietctorily,  but  the  latter  with  much  care,  expeditions  having 
been  sent  to  different  parts  of  the  world  for  this  purposa 

It  is  not  my  object  or  intention  to-day  to  enter  into  detailed 
aocoonts  of  these  expeditions.  It  is  enough  to  state  that  the  results 
were  not  found  to  be  so  satisfactory  as  was  expected.  It  is  true 
enough  that  astronomers  can  very  easily  note  the  occurrence  of  a 
phenomenon  to  half  a  second  and  much  less,  provided  that  the 
l^enomenon  itself  is  precise  and  instantaneous  But  a  transit  of 
Venus  contact  has  been  found  to  be  by  no  means  of  this  character. 
What  observers  really  saw  was  a  gradual  approach  of  two  limbs,  a 
gradual  shading  or  softening  of  these  two  limbs  into  each  other, 
bat  nothing  that  was  sharp,  precise,  or  definite,  or  that  could  be 
noted  to  half  a  second  of  time.  Indeed  the  event  proved  that,  as  a 
nile,  those  observers  who  pretended  to  an  extreme  accuracy  of  their 
observation  were  ultimately  shown  to  have  made  the  worst 
obBervation&  Thus  the  observers  could  find  no  precise  phenomena 
to  note,  but  had  to  state,  at  this  time  I  saw  such  an  appearance — at 
this  time  such  another  appearance — a^  this  time  a  thini  appearance ; 
and  so  on.  But  the  greatest  difficulty  of  all  arose  when  these 
different  observations  had  to  be  combined,  when  corresponding 
phases  at  opposite  stations  had  to  be  selected,  because  what 
the  calculator  had  to  do  was  simply  to  find  when  two  observers 
noted  the  same  phenomenon  from  opposite  sides  of  the  earth.  It 
18  no  matter  whether  a  real  or  unreal  contact  was  observed,  it  is 
only  necessary  to  be  certain  that  the  two  opposite  observers  noted 
the  same  phenomenon. 
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The  same  phenomenon  would  correspond  with  the  same  apparent 
relative  angular  distance  of  centres  of  the  sun  and  Venus,  and  the 
difference  of  time  of  their  arriving  at  this  same  relative  distance 
enables  the  astronomer  to  calculate  the  angle  of  displacement,  and 
hence  the  distance  of  Venus  and  that  of  the  sun.  But  the  real 
difficulty,  as  I  have  stated,  is  to  be  sure  that  corresponding  phases 
have  been  selected.  It  is  precisely  upon  this  point  that  astronomers 
have  not  agreed.  The  observers  at  different  stations  use  such 
different  laniniaG^e  to  express  what  they  saw,  that  it  really  is 
difficult,  iinoTS^Me,  ?o  select  corresi^ndiug  phases  ftom^Ae 
observations.  Thus  from  the  transit  of  Venus  in  1769,  Encke,  one 
of  the  most  celebrated  astronomers  of  his  time,  deduced  for  the 
sun's  distance  95*0  millions  of  miles,  a  result  which  was  accepted 
without  question  by  astronomers  for  thirty  years,  whilst  in  1868 
Mr.  Stone,  my  esteemed  predecessor,  rediscussed  the  same  observa- 
tions and  deduced  from  them  91*7  millions  of  miles.  This  great 
difference  arose  from  no  mistake  whatever  in  the  calculations  of  the 
two  astronomers ;  the  whole  question  turned  upon  the  interpreta- 
tion to  be  put  upon  the  latiguage  of  the  observers. 

Again  in  the  Transit  of  1874,  the  original  discussion  of  the 
British  observations  by  Sir  George  Airy  gave  98*4  millions  of  miles. 
Whilst  Mr.  Stone,  rediscussing  the  same  observations,  obtained 
91*2  millions  of  miles. 

This  is  neither  the  time  nor  place  to  enter  upon  a  discussion  of 
the  relative  merits  of  these  interpretations — nor  indeed  do  I  think 
it  will  ever  be  possible  to  arrive  at  stich  an  interpretation  of  the 
language  of  all  the  observers  as  will  be  satisfactory  to  the  minds  of 
all  competent  judges.  My  contention  rather  is  that  a  method  which 
involves  a  matter  of  opinion  in  the  interpretation  of  an  observer  s 
language — that  is  a  method  which  permits  two  or  more  conclusions 
to  be  derived  from  the  same  observations,  is  not  suitable  for  use  in 
so  delicate  an  investigation. 

I  believe  it  may  not  be  impossible,  with  the  experience  we  had 
of  the  last  transit,  and  by  the  employment  only  of  skilfril  and 
experienced  observers,  whose  attention  is  to  be  directed  to  one 
special  phenomenon  or  appearance,  and  with  instructions  to  wait 
for  and  note  that  appearance  and  that  only,  that  a  valuable  result 
may  be  obtained  from  the  transit  of  1882. 

There  is  another  method  which  has  been  employed  to  determine 
the  sun  s  distance,  which  is  not  quite  so  ea^  of  popular  explana- 
tion. It  depends,  like  tlie  in^thoa  of  Aristarchus,  on  the  proportion 
which  the  moon*s  distance  from  the  earth  bears  to  that  of  the  sun. 
The  moon  is  so  comparatively  near,  that  by  observing  it  from  the 
Cape  of  Good  Hope  and  Greenwich,  we  get  a  sufficiently  accurate 
determination  of  tne  distance.  The  moon,  if  it  were  not  attracted  by 
the  sun  and  planets,  would  move  round  the  earth  in  an  ellipticiQ 
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orbit  But  the  sun  and  planets  pull  the  moon  about  very  much 
and  render  the  calculation  of  her  exact  path  the  most  complicated 
and  elaborate  problem  in  Astronomy.  Amongst  the  terms  by  which 
these  perturbations  are  expressed  is  one  called  the  parallactic 
inequality y  which  depends  on  the  proportion  between  the  parallax 
of  the  sun  and  that  of  the  moon — in  other  words,  on  the  proportion 
of  their  average  distance  from  the  earth.  From  the  mathematical 
theory  of  the  moon's  motion,  we  obtain  the  proportion  which  the 
constant  of  this  term  bears  to  the  sun's  parallax,  so  that,  if  this 
constant  can  be  determined  from  observation,  the  sun's  parallax, 
that  is  the  sun's  distance,  becomes  known. 

This  appears  at  first  sight  to  furnish  a  very  accurate  method, 
because  an  error  of  one  second  of  arc  in  the  determination  of  the 
parallactic  inequality  will  produce  an  error  of  only  one-fourteenth 
of  a  second  in  the  solar  parallax,  corresponding  to  about  700,000 
miles  in  the  distance  of  the  sun.    But  the  accurate  determination 
of  the  constant  is  combined  with  an  unfortunate  difficulty,  viz.,  that 
observations  for  the  parallactic  ineqtuility  have  to  be  made  when 
the  moon  is  near  first  and  near  last  quarter — in  other  words,  when 
opposite  limbs  of  the  moon  have  to  be  observed.     Therefore,  all 
the  uncertainty  of  the  measurement  of  the  moon's  diameter  enters 
into  the  result     Now  the  determination  of  the  diameter  of  the 
moon  is  a  most  difficult  matter,  because  the  moon  is  never  perfectly 
fall,  except  at  the  time  of  a  total  eclipse  of  the  moon,  and  its 
apparent  diameter  is  also  different  according  to  the  optical  qualities 
and  dimensions  of  the  telescope  employed,  and  according  ta  the 
•darkness   of  the  back-ground  of  the  sky.     This  is  due  to  what 
is  called  irradiation,  and  it  can  be  most  readily  understood  by  an 
illustration.     If  you  punch  two  equal  holes  in  a  piece  of  card,  and 
place  the   card  at  some  distance  in  a  darkened  room,  and  then 
illuminate  both  holes  by  placing  a  bull's-eye  lantern  behind  the 
card,  of  course  you  will  see  two  equal  brifi^ht  discs.     But  if  now  a 
dip  of  oiled  paper  is  interposed  behina  one  of  the  holes  so  as 
materially  to  reduce  the  illummation  of  one  of  the  discs,  the  brighter 
<l]fic  will  appear  the  bigger. 

Or  to  take  another  illustration.  In  this  beautiful  sky,  before 
firat  quarter,  we  have  all  observed  the  bright  crescent  of  the  moon, 
and  at  the  same  time  the  much  less  brilliantly  illuminated  portion — 
wbat,  in  fact,  is  commonly  known  as  the  old  moon  in  the  new  moon  s 
snns.  The  crescent  is  the  portion  of  the  moon  illuminated  by 
direct  sun-light,  the  other  part  of  the  moon  is  illuminated  only  by 
^arth-shine,  that  is  by  sun-light  reflected  firom  the  earth,  for  when 
we  have  new  moon  the  earth  is  full  to  the  moon.  Watching  the 
Wutiful  spectacle  more  attentively,  we  see  that  the  part  which  is 
brightly  ilraminated  seems  to  have  a  bigger  diameter  than  the  dark 
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part,  and  the  darker  the  back-ground  of  the  sky  the  greater  is  the 
difference.  Employ  now  an  opera-^lass,  and  you  will  still  see  the 
brighter  limb  beyond  the  &inter  limb,  but  not  so  much  beyond 
it  as  with  the  naked  eye ;  a  small  telescope  will  show  less  difference 
still  between  the  two  diameters,  and  in  a  very  powerful  and  perfect 
telescope  the  difference  will  nearly  disappear. 

Thus  irradiation  and  its  variations  prevent  our  ever  getting  an 
accurate  determination  of  the  moon's  diameter.  All  that  we  can 
hope  to  do  is  to  assume  that  for  the  same  observer  and  the  same 
telescope^  under  the  same  circumstances  of  illumination,  the  apparent 
diameter  of  the  moon  will  be  the  same — then  from  the  observations 
themselves  we  must  try  to  find  out  the  correction  of  the  assumed 
diameter. 

The  necessity  for  so  doing  diminishes  very  greatly  the  value  of 
the  method,  and  indeed  it  is  very  doubtful  if  the  method  is  one 
that  is  capable  of  the  highest  precision.  It  becomes  necessary,  in 
fact,  to  make  certain  assumptions,  and  upon  what  these  assumptions 
are  will  the  result  more  or  less  depend. 

The  lunar  theory  too,  as  I  have  already  said,  is  one  of  the  most 
complicated  and  intricate  problems  of  mathematical  astronomy. 
From  the  nature  of  the  problem,  at  least  in  the  present  state 
of  mathematics,  there  is  no  step  in  it  which  is  definite  or  complete. 
Each  step  is  gained  by  a  series  of  approximations,  and  each 
approximation  affects  the  other  steps,  introducing  approximation 
upon  approximation.  The  problem  has  taxed  the  powers  of 
the  most  eminent  mathematicians  since  the  days  of  Newton, 
and  there  still  remain  small  discordances  between  prediction 
and  observation  which  the  best  theories  do  not  satisfy.  Quite 
recently  one  of  these  systematic  discordances  was  pointed  out  by 
the  well-known  American  astronomer,  Simon  Newoomb,  and  he 
found  means  of  computing  this  error  sufficiently  well  to  enable 
us  to  calculate  the  errors  of  the  Tables  of  the  Moon  for  some 
time  to  come,  so  as  to  satisfy  observation  very  accurately.  But 
this  correction  was  so  far  unsatisfactory  that  he  could  perceive 
no  sufficient  theoretical  grounds  for  the  correction  which  he 
provided. 

About  the  same  time  a  young  English  astronomer,  Mr.  Neison, 
discovered,  from  theoretical  considerations,  some  new  inequalities 
resulting  from  perturbations  caused  by  the  attraction  of  Jupiter. 
Still  more  recently  Mr  Neison  announces  the  discovery  of  two 
other  theoretical  inequalities,  and  he  has  discussed  the  effects 
of  these  and  finds  that  their  introduction  materially  affects  the 
resulting  value  of  the  parallactic  inecjuality,  and  hence  the  deduced 
value  of  the  sun's  distance. 

I  shall  not  encumber  your  minds  with  figures  at  present,  but 
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at  a  future  stage  of  my  address  shall  endeavour  to  place  all  the 
results  together  in  clear  and  intelligible  order. 

Now  we  come  to  another  means  of  determinating  the  distance 
of  the  sun.  Light  does  not  travel  with  an  infinite  velocity,  but  at 
the  rate  of  about  186,000  miles  per  second.  In  the  year  1675 
Roemer  found  in  observing  the  eclipses  of  Jupiter  s  satellites  that 
when  the  earth  was  on  the  side  of  the  sun  nearest  to  Jupiter,  that 
the  eclipses  of  the  satellites  occurred  on  the  average  before  their 
predicted  time,  and  when  the  earth  was  on  the  farther  side  of  the 
sun  from  Jupiter,  they  occurred  behind  the  predicted  time.  His 
ingenious  conclusion  was  that  light  took  a  sensible  time  to  travel, 
and  that  in  consequence  a  phenomenon  occurring  at  Jupiter  would 
be  seen  sooner  when  the  earth  is  nearest  Jupiter  than  when  on  the 
further  side  of  the  sun  from  Jupiter. 

By  the  aid  of  this  discovery,  and  by  the  successive  labours  of 
Cassini,  the  two  Maraldis,  Newton,  Euler,  and  Laplace,  Delambre 
was  at  length  provided  with  a  mathematical  theory  of  the  move- 
ments of  the  satellites  which  he  could  compare  with  observation, 
and  in  so  doing  he  was  able  to  determine  what  is  briefly  called  the 
Kght  equation,  that  is,  the  time  which  light  takes  to  traverse  the 
mean  distance  of  the  earth  from  the  sun.  He  found  that  the  time 
required  by  light  to  traverse  the  distance  of  the  earth  from  the 
son — ^that  is,  the  liaht  equation — to  be  493*2  seconds.  If,  then, 
we  only  find  out  independently  the  number  of  miles  which  light 
travels  in  one  second  of  time,  the  simple  multiplication  of  this 
number  by  the  light  equation  gives  us  the  sun's  distance  in  miles. 

But  the  direct  determination  of  the  velocity  of  light  is  a  most 
difficult  problem,  and  it  would  exceed  the  limits  of  the  time 
at  my  disposal,  were  I  to  attempt  now  to  describe  the  methods 
by  which  these  difficulties  have  been  overcome.  Perhaps  at  some 
future  time  I  may  return  to  this  subject ;  meanwhile  it  is  sufficient 
to  state  that  Foucault,  the  eminent  French  physicist,  was  the  first 
to  make  such  a  determination,  and  he  obtained  185,200  miles  per 
second  for  the  velocity  of  light.  Fizeau,  another  French  physicist, 
by  a  different  method,  found  a  somewhat  similar  result 

More  recently,  M.  Comu,  employing  more  refined  apparatus  on 
the  principle  of  Fizeau,  obtained  18H,400  miles  per  second.  And 
last  of  all.  Master  Michelson,  of  the  United  States  Navy,  employing 
a  method  of  observation  very  similar  to  Foucault's,  but  with 
infinitely  more  powerfril  and  accurate  apparatus,  obtained  the 
same  result  of  186,300  miles  per  second,  which  seems  to  be 
certainly  accurate  within  100  miles. 

But  now  that  a  very  accurate  determination  of  the  velocity  of 
light  ha<9  been  obtained,  the  question  arises.  Is  Delambre's  value  of 
the  light  equation  beyond   dispute  ?    Delambre  had  only  at  his 
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disposal  old  observations  of  the  eclipses  of  Jupiter's  satellites  made 
between  1662  and  1802,  with  the  inferior  telescopes  and  doubtfiil 
absolute  time  determinations  of  that  period.  It  occurred  to  a 
young  Russian  astronomer  named  Glasenapp  that  it  mieht  be  weU 
to  re-discuss  the  question,  employing  only  modem  m>BervatioD3 
of  the  eclipses  of  the  first  satellite  between  the  years  1848  and 
1873.  The  result  of  Mr  Glasenapp's  discussion  is  to  find  that  the 
constant  of  the  light  equation  instead  of  493*2  is  500*8,  and  the 
probable  error  of  this  result  is  about  one  second.  I  shall  show 
presently  how  this  affects  our  estimate  of  the  earth's  distance  from 
the  sun. 

But  there  is  still  another  method  by  which  we  can  apply  the 
determination  of  the  velocity  of  light  to  our  problem.  It  ia  more 
difficult  to  explain  this  method  popularly,  but  I  shall  try.  Suppose 
that  a  man  holds  up  an  umbrella  to  protect  himself  from  a  shower 
of  rain.  Suppose,  also,  there  is  no  wind,  and  that  in  consequence 
the  rain  falls  vertically.  If  the  man  stands  quite  still  the  apparent 
course  of  the  rain  will  also  be  vertical,  and  the  man  will  be  per- 
fectly sheltered  by  his  umbrella.  But  what  will  happen  if  the 
man  begins  to  move  rapidly  forward?  Let  us  suppose  for  con- 
venience that  the  distance  of  the  stick  of  the  umbreUa  from  the 
edge  is  the  same  as  the  length  of  the  handle  below  the  edge. 
Suppose  also  that  the  man  holding  the  handle  of  the  umbnula 
is  seated  in  an  open  carriage  which  Is  moved  horizontally  forwaid 
with  the  same  velocity  as  that  at  which  the  rain  is  falling ;  let  us 
see  what  will  happen.  Why  this :  The  drop  which  left  the  edge  of 
the  umbrella  will  take  the  same  time  to  fall  the  length  of  the 
stick  of  the  umbrella  as  the  hand  of  the  man  will  take  to  be 
transported  by  the  motion  of  the  carriage  through  the  distance 
between  the  stick  and  the  edge  of  the  cover ;  therefore  the  drop 
which  left  the  umbrella  will  just  fall  on  the  man's  hand  at  the 
bottom  of  the  handle.  Or,  in  other  words,  the  apparent  direction 
of  the  rain  will  be  changed,  and  to  get  the  full  protection  of  the 
umbrella  the  man  must  incline  the  umbrella  forward  through  an 
angle  of  45  degrees.  In  fact,  if  the  night  were  so  dark  that  the 
man  could  not  see  surrounding  objects,  and  if  the  carriage  was 
moving  over  a  perfectly  smooUi  surface,  the  man  could  not  tell 
whether  the  rain  was  really  falling  vertically  and  he  being  moved 
rapidly  forward,  or  whether  the  carriage  was  at  rest  and  the  rain 
blowing  in  his  face.  But  if  the  man  knew  that  the  carriage  was 
being  moved  for  ten  minutes  at  a  certain  rate  in  one  direction, 
then  stopped  and  moved  at  the  same  rate  in  the  opposite  direction, 
if  he  found  in  these  circumstances  that  the  umbrella  had  to  be 
inclined  equally  in  opposite  directions  in  order  to  afford  him  the 
best  possible  shelter,  then  he  would  know  that  the  true  direction 
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of  tiie  rain  was  vertical.  Or,  on  the  other  hand,  if  he  found,  ifvhen 
moving  east,  that  the  umbrella  had  to  be  very  much  inclined,  and 
when  goinff  west  only  slightly  inclined,  then  he  would,  know  that 
in  reality  tne  wind  blew  the  rain  from  the  east.  Moreover,  if  he 
had  some  very  accurate  plan  of  measuring  the  inclination  of  his 
umbrella — ^for  example,  if  the  handle  was  a  tube,  open  at  both 
ends,  and  he  could  so  place  it  that  the  rain-drops  would  fall  directly 
down  the  tube  without  touching  the  sides,  and  if  he  had  accurate 
means  of  measuring  the  inclination  of  this  tube,  he  could  determine 
the  relative  velocity  of  his  motion  to  that  of  the  rain.  For  he 
would  only  have  to  make  a  drawing.  Lay  down  AB  for  the  tube, 
inclined  at  the  measured  angle  to  the  horizontal  line  AC,  draw  BC 
perpendicular  to  A  C,  then  BO  will  be  proportional  to  the  velocity 
of  the  rain,  and  A  C  proportional  to  the  velocity  of  his  motion. 
Now  let  us  substitute  the  earth  travelling  in  its  orbit  round 
the  sun  for  the  imagmary  smooth  carriage,  and  also  the  waves 
of  light  coming  from  distant  stars  for  the  rain,  and  the  telescope 
and  micrometer  of  the  astronomer  for  the  hollow  stick  of  the 
umbrella, — and  what  results  ?  Why  this,  that  just  as  the  apparent 
direction  of  the  rain-drops  appeared  to  change  when  the  man 
travelled  in  opposite  directions,  so  to  the  astronomer  does  the 
apparent  direction  of  the  stars  change  according  to  the  direction  in 
which  the  earth  is  travelling,  for  during  six  months  in  the  year  the 
earth  from  its  motion  round  the  sun  must  be  travelling  more  or 
leas  towards  a  star,  and  in  the  remaining  six  months  more  or  less 
from  it  Of  course  the  changes  in  the  apparent  place  of  a  star  are 
very  small,  because  the  velocity  of  light  is  very  great  compared 
even  with  the  velocity  of  the  earth  in  its  motion  round  the 
mm.  Still,  small  as  it  is,  the  displacement  is  very  measurable  by 
the  refined  methods  of  the  astronomer. 

The  great  Russian  astronomer,  Wilhelm  Struve,  by  one  of  the 
most  elegant  and  refined  series  of  observations  ever  made,  has 
bond  that  the  angle  GBA  is  20'445  seconds  of  arc.  This  angle  is 
called  the  constant  of  aberration,  and  means  the  largest  amount 
that  a  star  can  be  displaced  by  the  causes  I  have  described.  The 
sine  of  this  angle  is  the  ratio  of  the  velocity  of  the  earth's  motion 
to  the  velocity  of  light ;  hence,  the  velocity  of  light  is  10,090  times 
the  average  velocity  of  the  earth's  motion  round  the  sun. 

If  Struve's  result  be  absolutely  correct,  we  know  the  exact 
proportion  between  the  velocity  of  light  and  the  mean  velocity  of 
the  earth's  motion  round  the  sun.  Hence,  if  we  determine  the 
number  of  miles  at  which  light  travels  in  a  second,  we  know  from 
Struve's  investigation  the  number  of  miles  which  the  earth  travels 
in  a  second,  and  knowing  how  many  seconds  the  earth  takes  to 
revolve  round  the  sun  we  know  the  circumference  of  the  earth's 
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orbit,  and  thence  its  radius,  which  is  the  sun's  distance  from  the 
earth. 

Bradley  was  the  first  to  trace  this  shifting  of  the  apparent 
places  of  the  stars  to  its  true  cause,  and  from  his  observations  he 
deduced  for  the  constant  of  aberration  20*25  seconds  of  arc  But 
later  astronomers  have  deduced  slightly  greater  values. 

Lindenau  from  the  RA.  of  the  Pole  Star         20'45  sees. 
Peters  „  „  20*43 

Lundhal  from  Declinations  of  the  Pole  Star    20*55 


n 


Peters  „  „  2050    „ 


Struve  ...  ...  ..,  ...       20*445 

Of  all  these  determinations  Struve's  is  the  most  reliable,  and 
indeed  it  does  not  differ  in  any  sensible  degree  from  the  mean  of 
the  others. 

But  there  is  another  method  to  which  I  must  now  refer,  and  it 
is  very  easy  of  explanation.  It  is  evident  that  when  an  opposition 
of  Mars  occurs  when  Mars  is  in  aphelion  (that  is,  in  that  part  of 
its  orbit  furthest  from  the  sun)  and  when  the  earth  is  at  the  same 
time  in  perihelion  (i.c.,  in  that  part  of  its  orbit  nearest  to  the  sun), 
Mars  will  be  far  removed  from  the  earth ;  and,  on  the  other  hand, 
if  an  opposition  occurs  when  Mars  is  near  perihelion  and  the  earth 
in  aphelion,  then  Mars  will  approach  near  to  the  earth.  It  is,  of 
course,  these  oppositions,  in  which  the  latter  conditions  are  most 
nearly  realized,  that  are  favourable  for  parallax  determination.  It 
is  then  only  necessary  to  observe  the  angle  between  Mars  and  a 
neighbouring  star  at  two  diflerent  observatories,  and  the  thing  is 
done ;  the  difference  of  the  angle  from  direct  measurement  at  the 
two  observatories,  and  the  known  relative  distance  and  position  of 
the  two  observatories,  permitting  the  distance  of  Mars  to  be 
calculated.  From  this  method  results  varying  from  ninety  to 
ninety-five  millions  of  miles  have  been  obtained  at  various  timea 
That  obtained  from  the  favourable  opposition  of  1862,  by  Mr 
Stone,  from  the  Greenwich,  Pulkowa,  and  Washington  observa- 
tions in  the  northern  hemisphere,  and  those  made  at  the  Cape  of 
Good  Hope  and  Melbourne  in  the  southern  hemisphere,  being  91*7 
millions  of  miles ;  and  Professor  Simon  Newcomb,  discussing  the 
same  series  of  observations,  but  including  the  results  of  other 
Observatories  not  included  by  Mr  Stone  (some  of  which  Mr  Stone 
did  not  consider  satisfactory),  obtained  92*2  millions  of  miles.  But 
the  method  of  observation  does  not  admit  the  most  extreme 
accuracy — at  least,  extreme  accuracy  has  never  been  obtained 
by  the  ordinary  methods  of  meridian  observation.  Mars  is  a 
very  difficult  object  to   observe, — very   brilliant  and  very   laige 
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he  looks  in  the  telescope,  and  his  limbs  or  edges  are  fringed  by 
coloured  light  when  he  is  observed  at  a  low  altitude,  because  the 
earth's  atmosphere  acts  like  a  prism  colouring  his  lower  limb  red, 
and  his  upper  limb  violet  Now  red  is  a  much  more  staring  or 
well-marked  colour  than  violet,  especially  when  viewed  in  the  field 
of  a  telescope  illuminated  by  white  light,  for  it  is  necessary  to 
illuminate  the  field  of  a  telescope  in  order  to  view  the  spider  webs 
with  which  the  observations  are  made — ^and  thus  the  observer  has 
a  tendency  to  cut  with  his  spider  web  more  deeply  into  the  feeble 
violet  limb  than  into  the  more  glaring  red  limb.  The  effect  of  his 
so  doing  is  to  make  the  distance  which  results  from  the  observa- 
tions smaller  than  the  truth.  At  least  this  I  believe  to  be  the 
reason  why  observations  by  this  method  have  given  a  larger 
parallax — that  is,  a  lesser  distance — of  the  sun  (as  a  rule)  than 
other  methods. 

There  is  another  method  which  deserves  to  rank  amongst  the 
exact  methods  of  determining  the  sun's  distance.  It  is  due  to  the 
distinguished  astronomer.  Leverrier.  It  depends  upon  the  varia- 
tions  which  are  produced  from  year  to  year,  and  century  to  century, 
upon  the  elements  of  the  orbits  of  the  planets  by  the  attraction  of 
the  earth.  It  has  this  great  advantoge,  that  if  the  planetary 
theories  are  mathematically  perfect,  these  secular  variations  go  on 
increasing  from  year  to  year,  giving  a  determination  always 
increasing  in  accuracy.  Unfortunately  the  mathematical  processes 
finom  which  the  result  must  be  evolved  are  so  intricate  and 
laborious,  that  there  is  the  greatest  risk  of  some  steps  being 
overlooked  Indeed,  it  almost  appears  as  if  this  were  the  case,  for 
Leverrier  s  tables  of  the  planets  Mars  and  Venus  already  show 
such  discrepancies  between  theory  and  observation  as  could  not 
occur  if  these  theories  were  as  complete  as  they  were  supposed  to  be 
by  their  illustrious  author. 

The  results  obtained  by  Leverrier  by  his  method  are : — From 
the  motions  of  Mars,  92*2  millions  of  miles ;  from  the  motions  of 
Venus,  92'3  millions  of  miles.  For  the  reasons  I  have  stated, 
however,  there  now  appears  to  be  some  doubt  attaching  to  the 
previously  supposed  extreme  precision  of  these  results. 

To  obviate  the  difficulty  caused  by  the  disc  of  Mars  in  observa- 
tion. Dr.  Galle,  of  Breslau,  proposed  to  employ,  instead  of  Mars, 
some  of  those  minor  planets  whose  orbits  lie  between  Mars  and 
Jupiter.  Of  course  these  planets  never  approach  the  earth  so  near 
as  Mars,  and  only  a  few  of  them  come  nearer  to  the  earth  at 
opposition  than  the  sun's  mean  distance.  But  Dr.  Qalle  argued, 
luid  I  think  with  good  reason,  that  though  they  were  not  so  near  as 
Mars,  being  minute  points,  indistinguishable  by  their  discs  from 
stars^  they  afforded  objects  capable  of  more  accurate  observation^ 
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and  that  the  increased  accuracy  of  the  observations  would  mote 
than  compensate  for  the  small  angle  to  be  measured.  A  series  of 
observations  was  made  on  the  planet  Flora  in  the  year  1874,  by 
the  method  originally  proposed  by  Dr.  Oalle,  in  which  a  considerable 
number  of  Observatories  in  both  hemispheres  took  part.  But  the 
instrumental  equipment,  especially  in  the  southern  hemisphere, 
was  not  adequate  for  the  renned  observation  necessary.  StOl  the 
results,  though  not  very  accordant  inter  se,  showed  the  capabilities 
of  the  method  sufficiently  to  encourage  farther  trial  with  more 
adequate  means,  and  gave  for  the  sun's  distance  92*1  millions  of 
miles,  a  result  sufficiently  in  accord  with  the  then  received  value. 
This  is  a  fature  field  of  work  in  which  I  yet  hope  to  see  the  Royal 
Observatory  here  do  good  service,  when  an  equatorial  telescope  has 
been  provided  worthy  of  the  traditions  of  the  Observatoiy  and  the 
beautifal  skies  under  which  it  is  placed. 

But  there  is  another  method  of  determining  the  sun's  distance 
which  had  not  yet  got  a  fair  trial.  It  was  proposed  by  Sir  George 
Airy  in  1857,  and  consisted  in  utilizing  the  rotation  of  the  earth  as 
the  means  of  viewing  the  planet  Mars  from  two  diflFerent  points, 
instead  of  employing  two  observers  at  different  points  of  the  earth's 
surface.  An  observer  was  to  occupy  a  station  near  the  Equator, 
make  observations  of  the  interval  in  time  between  the  passage  of 
Mars  and  of  a  star  over  the  webs  in  the  field  of  the  telescope  soon 
after  sunset  in  the  evening,  when  Mars  is  rising  in  the  east,  then 
wait  till  the  early  morning  and  observe  again  the  interval  between 
the  passage  of  Mars  and  the  same  star.  During  the  interval 
between  these  observations  the  observer  would  be  transported 
some  6,000  or  7,000  miles  by  the  rotation  of  the  earth  alone. 
It  would  be  thus  possible  for  the  same  observer  to  view  Mars 
from  opposite  sides  of  the  earth,  and  there  seems  a  greater 
probability  that  the  observations  would  thus  be  made  in  a  similar 
manner  than  if  two  different  observers  were  employed. 

In  1874,  when  preparing  for  the  observation  of  the  Transit  of 
Venus  in  that  year,  it  occurred  to  me  that  this  idea  of  Airy's  might 
be  utilized  in  connection  with  Dr.  Galle's  suggestion  of  employing 
the  minor  planets,  to  which  I  have  already  referred.  I  bad  also 
been  experimenting  with  an  improved  construction  of  an  old 
instrument  called  the  heliometer,  and  I  found  that  it  afforded  the 
means  of  measuring  the  angular  distance  between  two  neighbouring 
celestial  objects  with  an  accuracy  far  better  than  could  be  attained 
by  the  method  of  transits.  I  therefore  proposed  to  observe,  by 
means  of  the  heliometer,  the  angular  distance  between  the  minor 
planet  Juno  and  a  neighbouring  star  in  the  evening  and  early 
morning.  The  difference  of  the  tabular  error  of  Juno  as  deduced 
from  the  evening  and  morning  observations  would  give  the  means 
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of  computing  the  planet's  distance  from  the  earth,  and  thence  the 
distance  of  the  earth  from  the  sun. 

Lord  Lindsay's  yacht,  which  conveyed  the  heliometer  to 
Mauritius,  unfortunately  did  not  reach  her  destination  till  the  most 
iavourable  time  for  making  the  observations  was  past,  but  enough 
of  time  still  remained  to  test  the  goodness  of  the  method.  The 
result  of  the  observations  went  to  show  that  this  plan  was  probably 
capable  in  the  end  of  determining  the  sun's  distance  with  a  higher 
accuracy  than  any  other,  and  it  had  the  advantage  that  almost  every 
year  some  minor  planet  or  other  was  favourably  situated  for  such 
observations. 

The  sun's  distance  resulting  from  the  few  observations  of  Juno 
made  at  Mauritius  was 

93  3-l(>ths  millions  of  miles,  or  rejecting  one  discordant  night's 

work, 
92  8-lOths  millions  of  miles. 

It  would  hav^  required  a  far  greater  number  of  observations  to 
give  this  result  much  weight;  the  chief  value  of  the  series  of 
observations  was  to  show  the  accuracy  of  the  method  by  the  agree- 
ment of  the  results  of  the  different  nights'  work  with  each  other. 

In  August  and  September,  1877,  there  occurred  the  most 
favourable  opposition  of  Mars  during  the  present  century.  Mars 
was  then  very  near  perihelion,  and  the  earth  near  aphelion,  and 
Mars  was  distant  from  the  earth  only  about  one-third  of  the 
distance  of  the  sun.  I  suggested  to  the  Eoyal  Astronomical 
Society  that  this  was  an  opportunity  not  to  be  neglected.  I 
proposed  to  employ  the  method  of  observation  which  1  had  used 
m  me  case  of  Juno,  and  requested  and  obtained  the  co-operation  of 
the  principal  Observatories  of  the  world  in  determining  the  places 
of  the  stars  of  comparison. 

With  the  aid  of  a  vote  of  money  from  the  Society,  and  the  loan 
of  a  fine  heliometer  (which  I  used  in  Mauritius)  from  Lord  Lindsay, 
I  organized  an  expedition  to  the  island  of  Ascension,  and  there 
made  the  proposed  observations.  I  returned  to  England  in  the 
beginning  of  1878,  and  most  of  my  spare  time  since  has  been 
occupied*  in  the  reduction  of  the  observations.  The  results,  I  am 
happy  to  say,  are  now  in  the  hands  of  the  Royal  Astronomical 
Society  ready  for  printing,  and  the  experiment  appears  to  have 
been  successfril. 

In  the  following  table  are  given  the  results  of  each  evening's 
and  morning's  work,  and  it  will  be  observed  that  the  results  from 
individual  pairs  of  independent  evening  and  morning  observations 
do  not  differ  so  much  from  each  other  as  do  the  results  which  have 
been  derived  by  different  astronomers  from  the  same  series  of 
transit  of  Venus  observations  :-^ 


xl 


President's  Address. 


[July  30. 


Separate  results  of  distance  of  the  Sun  derived  from  observations 

of  Mars  at  Ascension : — 


to 


s 


c 
c 


Aug. 
Aug. 


Sept. 


Sept. 


Sept 


July  31 

Aug.  5 
12    Aug.  10... 
14    Aug.  13... 

Aug.  15 

Aug.  16 

Aug.  19 

Aug.  24 

Aug.  29 
4,  5,  6    Sept  5,  6   ... 

Sept.  6 
Do.    (other  stars) 

Sept.  7 

Sept  8 
Do.    (other  stars) 

iSeptii.  *f       ...         ... 

Sept.  10 
11    Sept.  10  (other  stars) 

Sept.  19 

Sept  24 
27    Sept  25 

v/Cv.  O  • .  ■  . .  • 
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3 

I 
■I 

•-4 

m 

& 

CtcCB. 

of  arc 

8-90 
8-65 
8-80 
8-83 
8-80 
8-90 
8-88 
8-77 
8-84 
8-82 
8-68 
8-62 
8-83 
8-81 
8  70 
8-82 
8-66 
8-67 
8-75 
8-70 
8-86 
8-81 


•Si 


ai 


91-8 
94-5 
92-9 
92-6 
92-9 
91-8 
92-0 
93-2 
92-5 
92-7 
94-2 
94-8 
92-6 
92-8 
93-9 
92-7 
94-4 
94-3 
93-4 
93*9 
92-3 
92-8 


I 


•113 
•086 
•175 
•180 
•079 
•091 
•109 
•227 
•113 
•547 
•057 
•097 
•060 
•134 
•097 
•145 
•309 
•106 
•077 
•109 
•147 
•110 


8-782    93-07 


Probable  error  0"-012  |  100,000  miles. 

Thus  it  would  appear  that  a  satisfactory  set  of  observations  on 
a  single  morning  and  evening  is  capable  by  this  method  of  doing  a3 
much  towards  the  solution  of  our  great  problem  as  a  considerable 
number  of  Transit  of  Venus  expeditions.  Now  for  £500  we  have 
23  such  sets  of  observations  of  Mars,  whilst  a  single  set  of  Transit 
of  Venus  expeditions  cost  something  like  £50,000.  In  an 
economical  point  of  view,  therefore,  there  is  an  enormous  prepon- 
derance in  favour  of  this  method. 

The  definitive  combination  of  all  these  results  gives  93'07 
millions  of  miles  for  the  sun's  distance,  with  a  probaole  error  of 
100,000  miles.    Mr  Maxwell  Hall,  a  private  astronomer  in  Jamaica^ 
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also  observed  this  opposition  of  Mars,  after  the  original  method 
proposed  by  Airy,  viz.,  by  observing  the  passage  of  Mars  and  a  star 
across  the  webs  of  his  telescope,  in  the  evening  aad  morning.  He 
derived  the  mean  result  of  93*0  millions  of  miles,  but  the  probable 
error  of  his  result  is  just  five  times  as  great  as  that  derived  from  the 
heliometer  observations,  and  considered  by  itself  would  be  of  very 
little  value.  So  far,  however,  these  results  confirm  those  at  which 
I  arrived. 

Let  us  now  review  briefly  the  history  of  our  problem  in  the 
first    place  up  to  the  date  previous  to   1870.      We   have   the 

following : — 

MillionB  of 
mileB. 

From  1670  to  1800,  the  result  of  Cassini,  derived  from 
observations  of  Mars  at  Cayenne,  combined  with 
observations  in  Europe    81*6 

From  1800  to  1830,  the  result  of  Laplace,  derived  from 
his  discussion  of  the  Transits  of  Venus  of  1761 
and  1769  928 

From  1830  till  about  1858,  the  result  of  Encke's 
elaborate  discussion  of  the  Transits  of  Venus  in 
1761  and  1769 952 

After  1858,  we  have  amongst  others  : 

1.  Mr.  Stone's  rediscussion  of  the  Transit  of  1769  ...     91*7^ 

2.  Mr.  Stone's  discussion  from  the  Parallactic  ine- 

quality   920 

3.  Velocity  of  light  (Foucault)  )  og.Q  )-  920 

Constant  of  Aberration  (Struve)  / 

4.  Opposition  of  Mars  in  1862  (Stone)    920 

5.  Leverrier,  from  Planetary  theories  92*2 

It  was  apparently  with  ^ood  reason  that  about  the  year  1868 
the  question  of  the  sun's  distance  appeared  to  be  settled  within 
very  narrow  limits.  But  if  these  facts  are  absolute,  they  are 
irreconcilable  with  the  result  of  93  millions  of  miles  derived  from 
my  observations  of  Mars. 

Let  us  now  examine  the  results  of  more  recent  investigations. 

The  following  table  gives  the  results  of  the  principal  discussions 
or  determinations  since  the  year  1870 : — 

Hillioxksof 
miles. 

Method  (1). — Transits  of  Venus — Powalky's  redis- 
cussion of  the  Transit  of  Venus  of  1769  gives. . .  93*0 

Airy,  from  the  observations  of  the  British  expeditions 
to  observe  the  Transit  of  Venus  of  1874  de- 
duced    93-4 

Stone,  from  the  same 91*8 
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And  other  discussions  have  given  results  between  these 
extremes. 

Millions  of 
miles. 

Method  (2). — ^Parallactic  Inequality. — Neison's  most 

recent  results  give 93*1 

Method    (3). — Velocity    of   Light — ^Michelson    and 
C!omu  s  velocity  of  light  combined  with : 

Struve's  constant  of  aberration     92*8\  Ao.n- 

Glasenapp*s  value  of  the  light  equation     933  J 

Method  (4). — Gill,  from  observations  of  Mars 931 

Maxwell   Hall,  ditto        ditto. 93-0 

Method  (5). — Newcomb's  preliminary  corrections  of 

Leverrier's  result  from  the  planetary  theories  ...  926 

It  is  the  same  old  story  with  the  Transit  of  Venus — the  doctors 
diflFer — and  the  reasons  for  this  I  have  already  explained.  I  have 
also  shown  why  some  doubt  attaches  to  the  last  mentioned  result 
of  Leverrier,  because  his  tables  do  not  now  sufficiently  satisfy 
observation. 

The  second  method  has  been  improved  by  Mr  Neison;  he 
employs  a  spot  on  the  moon  instead  of  the  moon's  limb,  and  though 
we  have  not  yet  the  details  of  his  observations  and  results,  still  his 
work  confirms  the  distance  of  93  millions  of  miles. 

The  method  of  the  velocity  of  light  also  strongly  confirms  this 
distance,  and  I  think  we  are  entitled  to  conclude  that  the  most 
probable  value  of  the  sun's  distance  may  be  considered  to  be 
93  millions  of  miles. 

I  have  thus  endeavoured  to  redeem  my  promise  of  showing  how 
the  standard  yard  measure  is  applied  to  determine  the  sun's 
distance.  First  it  is  applied  to  the  measuring  bars  of  the  base 
lines  of  our  geodetic  surveys.  Next,  these  surveys  are  extended  by 
triangulation  over  considerable  areas  of  the  earth's  surface,  and 
then  by  combining  the  curvature  of  the  earth's  surface,  as  deter- 
mined at  different  points,  the  form  of  the  earth  and  its  dimensions 
in  terms  of  the  standard  yard  are  computed.  Finally,  with  the 
earth  as  a  base  line,  I  have  tried  to  show  clearly  how  the  distances 
of  the  planets  Mars  and  Venus  have  been  measured,  under  certain 
favourable  conditions,  and  how  these  distances  have  been  employed 
to  deduce  the  distance  of  the  sun. 

Though  time  did  not  permit  me  to  enter  into  details  of  the 
methods  by  which  the  velocity  of  light  is  ascertained,  it  will  be 
obvious  that  the  yard  measure  must  be  used  to  determine  the 
distance  over  which  the  light  is  made  to  pass  during  the  experi- 
ments. The  velocity  of  light,  in  terms  of  the  standara  yard,  bein^ 
so  determined,  I  have  shown  how  the  sun's  distance  is  ascertainea 
through  this    determination    by  two    independent    astronomical 
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methods,  and  how  thus  by  six  independent  results  the  great 
astronomical  base  has  been  measured  ninety-three  millions  of 
miles! 

These  are  no  high  sounding  words  with  which  to  conclude  this 
long  and,  I  fear,  somewhat  tedious  history ;  and  yet  they  are  the 
best  I  can  offer  you,  in  that  they  contain  some  close  approach  to  a 
great  truth.  I  have  endeavoured,  to  the  best  of  my  power,  to  trace 
the  winding  rock -strewn  way  by  which  such  truth  has  to  be  arrived 
at  May  I  hope  that  I  have  brought  you  along  with  me,  and  that 
I  have  been  able  to  show  you  in  some  degree,  not  how  much,  but 
rather  how  little  we  know.  Surely  nothing  can  teach  a  more 
striking  lesson  of  humility  than  a  history,  such  as  I  have  given,  of 
the  struggle  to  catch  one  ray  of  the  Divine  intelligence  which 
surrounds  and  upholds  us.  You  see  what  labour,  what  concentration, 
what  devotion  are  needed,  not  only  by  individual  men,  but  by 
successive  generations  of  men,  in  order  to  advance  one  step  in  the 
upward  path  which  leads  to  the  glorious  God-bom  truth.  You  see 
with  what  care  and  caution,  with  what  deep  thought  and  anxious 
questionings  have  been  laid  the  foundation-stones  of  the  fair 
structure  of  modem  Astronomy.  A  fair  and  noble  structure  tmly, 
and  one  that  fills  the  soul  with  an  earnest  longing  to  raise  it 
a  little  higher ;  for,  alas !  it  is  no  ladder  reaching  unto  Heaven, — 
only  a  wayside  Bethel  with  its  spire  pointing  skywards. 

We  know  that  our  eyes  are  toward  the  light,  but  we  only  see 
through  a  glass  darkly,  for  the  time  has  not  yet  come  when  we 
shall  know  even  as  we  are  known,  and  rejoice  in  the  full  under- 
standing that 

The  Heavens  decijlke  the  Glory  of  God. 
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L    The  Geography  of  Southwestern  Africa.    By  H.  C.  Schunke. 

[Received  Jan.  10, 1879.] 

For  some  considerable  time  back  the  writer's  attention  has  been 
drawn  to  the  River  system  between  the  Cunfene  and  the  Liambey, 
and  it  was  his  great  wish  to  go  to  that  part  of  Africa  to  explore ; 
but  has  as  yet — on  account  of  ill  health  and  for  other  reasons — not 
been  able  to  go  sufiBciently  far  inland  to  discover  anything  new  to 
geographers. 

To  make  up  for  it  he  has  been  engaged  for  some  years  in 
gathering  information  on  the  geography  of  South-Western  Africa, 
and  is  now  preparing  a  map  of  the  regions  between  the  latitudes  of 
Walvisch  Bay  and  Hossamedes  and  as  far  east  as  the  Victoria  Falls 
on  the  Liambey.  It  is  to  be  accompanied  by  a  description  of  the 
countiy  and  examination  of  the  available  data  for  the  construction 
of  the  map.  Some  months  more  will  be  required  to  complete  this, 
and  the  writer  therefore  intends  to  give  here  in  a  few  words  a 
prodrome  to  the  work. 

In  giving  a  short  description  of  the  country  lying  within  the 
limits  of  the  map  we  may  be^n  with  the  Coast  region  between 
Walvisch  Bay  and  the  Cunfene.  It  is  dry  and  sandy  and  almost 
entirely  destitute  of  water.  Near  Walvisch  Bay  this  strip  of  desert 
is  broadest,  gradually  diminishing  and  ending  at  the  mouth  of  the 
Gun^e.  No  vegetation,  excepting  near  the  dry  river-beds,  is  found 
on  the  ever-shiftmg  sand-hills,  only  near  Walvisch  Bay  we  have  the 
Nara  plant  bearing  a  melon-shaped  fruit 

Then  we  have  Hererbland  comprising  the  valleys  of  the 
Tzoachaub  and  Omamru,  the  Omuramba  ua  Matako,  eastwards 
the  sand-flats  of  the  Omahcke  and  to  the  north  the  Otjozondjupa 
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Mountains  or  Waterbergen.  The  greater  part  of  the  population, 
Ovahererd  and  Ovkmbantieru,  are  found  along  the  Tzoachaub, 
the  Omaruru  and  Omuramba  ua  Matako  which  are  periodical  rivers, 
with  numerous  fountains  and  water-pits.  In  consequence  most  of 
the  Mission  stations  are  found  on  these  rivers.  Otjimbingufe, 
Otjikango,  Okahautja  (the  great  Chiefs  place)  and  Otjozasu  and 
Wmdhoek  are  situated  on  the  Tzoachaub  and  its  aiBuents — 
Okombahe,  Okozondje  and  Omburo  are  on  the  Omaruru  river. 

The  course  of  these  rivers  and  also  the  general  physical  features 
of  the  country  around  them  have  been  very  fairly  delineated 
by  travellers  and  missionaries,  and  especially  the  routes  from 
Walvisch  Bay  to  Omaruru  and  from  Walvisch  Bay  to  Otjimbingufe 
and  Windhoek  form  a  base  to  a  rough  survey  of  the  country. 

North  of  the  Omaruru  river,  rising  rapidly  from  the  Coast-desert, 
a  very  mountainous  district  extends  to  the  Cun^ne,  known  as  the 
"Raoko."  Its  western  part  is  very  rugged  and  cut  up  by  numerous 
periodical  westward-flowing  rivers,  containing  in  their  beds  fountains 
of  fresh  water.  On  account  of  the  almost  insurmountable  diffi- 
culties of  the  terrain  for  making  roads  through  this  country  it  has 
been  terra  incognita  to  white  people  until  1877,  when  two 
missionaries  of  tne  Rhenish  Society,  Messrs  Bohm  and  Bemsman, 
ventured  to  traverse  it  They  travelled  from  Okombahe  on  the 
Omaruru  north-westwards  and  almost  parallel  with  and  at  a  mean 
vertical  distance  from  the  coast  of  about  60 — ^70  miles  until  they 
arrived  after  a  long  and  tedious  journey  at  Ohamuheke,  called  by 
the  Namaquas  Zes-fontein,  in  about  the  latitude  of  Cabo  Frio 
(according  to  their  log),  probably  the  point  is  not  so  far  north, 
as  travellers  who  go  over  a  difficult  road  and  who  lay  down  their 
points  without  the  aid  of  astronomical  observations,  only  keeping 
time  of  travelling  and  direction  by  comj)ass,  are  as  a  rule  apt 
to  exaggerate  their  distances.  The  description  the  travellers  give  of 
Ohamuheke  and  other  places  is  indeed  favourable ;  the  quantity  of 
water  found  there  being  even  in  excess  of  that  issuing  from  the 
slopes  of  the  famous  Otjozondjupa. 

The  missionaries  returned  partly  by  a  route  more  distant  from 
the  coast,  joining  again  their  old  tracks  at  Ondijombo  ya  hambeke, 
and  returned  to  Okombahe  highly  satisfied  with  the  result  of  their 
inspection  tour. 

The  altitudes  of  the  places  passed  through  on  going  to 
Ohamuheke  give  an  average  of  about  1700  feet;  on  the  return 
road  more  imand  an  average  of  3300  feet  above  sea  level  was 
obtained.  The  fountains  and  pits  in  the  Kaoko  contained  fresh 
water,  and  grass  is  found  almost  everywhere ;  the  travellers  say  that 
the  strip  of  desert  opposite  Ohamuheke  must  be  much  narrower 
than  at  Walvisch  Bay.  The  climate  is  on  account  of  the  fresh 
water  and  the  elevated  position  very  healthy. 
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The  Kaoko  was  inhabited  forraerly  by  Herer5,  who  gradually 
migrated  south-eastwards  towards  the  Omuramba  ua  Matako  and 
the  Omaruru  and  Tzoachaub,  where  they  found  brackish  fountains, 
which  they  prefer  to  the  fresh  water  in  the  Kaoko.  Some  of  the 
Hererd  were  driven  to  the  mouth  of  the  Cunfene  by  hordes  of 
Namaqua  in  Jonker  Africaander's  days,  and  are  now  exceedingly 
hostile  towards  white  people;  they  have  several  times  driven 
traders  and  hunters  back,  who  to  avoid  the  long  and  wearisome 
journey  to  Walvisch  Bay  sought  a  way  to  Great  Fish  Bay  or 
the  mouth  of  the  Cunfene  or  even  to  Mossamedes. 

I  may  here  add  that  the  Kaoko  is  part  of  the  reserve  placed  at 
the  disposal  of  the  English  Government  by  the  Herer6  Chief 
Kamahererb,  and  will  perhaps  one  day  prove  useful — there  being 
at  present  hardly  any  natives. 

From  the  Kaoko  eastwards  there  is  an  extensive  high  plateau 
of  an  average  altitude  of  3500  feet.  It  is  covered  with  a  vegetation 
of  thombush  and  grass ;  water  is  very  scarce  there.  The  plateau 
sbpes  to  the  north  and  east  towards  the  Omuramba  u  Crambo  and 
the  Omuramba  ua  Matako.  On  the  south  and  south-east  side  it  falls 
abruptly  and  has  all  the  appearance  of  a  high  mountain-range,  like 
the  Free  State  and  Transvaal  plateaux  when  looked  at  from  Natal 
or  Zululand.  Numerous  fountains  issue  along  this  south-eastern 
dope  of  the  plateau,  and  amongst  them  are  the  most  interesting 
ana  important  springs  of  the  Otjozondjupa  or  Waterberg.  The 
vegetation  is  here  luxurious,  and  much  land  could  be  brought 
under  cultivation.  East  of  the  Omuramba  ua  Matako  we  have 
the  Omaheke  or  Sandveld,  a  dry  and  sandy  desert  extending 
eastwards  to  Lake  Ngami.  In  fact,  between  the  Omuramba  and 
Ngami  a  horn  of  the  Kalahari  desert  pushes  itself  in  as  far  as 
latitude  17*  S.  gradually  diminishing  in  breadth,  and  making  access 
to  the  great  rivers  to  the  north-east  almost  impracticable.  Hardly 
any  water  is  found  in  this  bush-covered  desert,  only  a  kind  of 
water-melon  thrives  here  and  gives  means  of  subsistence  to 
wandering  Bushmen  and  cattleless  Herer6  called  Oratjimba. 

To  the  north  of  the  high  plateau  of  Damaraland  above  de- 
scribed we  have  the  plains  of  Ovampoland,  containing  much  fertile 
alluvial  soil  covered  with  a  thin  layer  of  fine  white  sand  some 
inches  deep.  The  population  is  composed  of  agriculturists  di- 
vided into  various  small  tribes  headed  by  independent  chiefs. 
Not  a  stone  is  found  in  this  region  except  some  very  recent 
calcareous  formations  near  the  fountains.  A  great  part  of  the 
country  is  subject  to  the  inundations  of  the  Cun^ne  and  its 
a£9uents.  Higher  up  east  of  the  Cunfene  the  country  becomes 
still  more  fertile,  tne  vegetation  more  luxurious,  game  more 
abundant,  but  the  climate  also  more  unhealthy.  The  Cun^ne 
described  by  the  two  or  three  travellers  who  have  reached  its 
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banks  from  the  south  side  is  a  beautiful  river  and  well  navigable 
for  smaller  boats  (like  Stanley's  "  Lady  Alice  ").  It  has  been  lately 
found  that  the  mouth  is  not  obstructed,  and  thus  the  Portuguese 
government  are  having  two  small  steam-boats  built  for  the  Cun^ne 
river  navigation. 

The  Cunfene  rises  on  the  highlands — crossed  by  Cameron  on  his 
walk  across  Africa — to  the  south  of  Bihfe  close  to  the  sources  of 
two  other  very  important  rivers :  the  Cubango  and  Quatu.  After 
flowing  for  some  distance  in  a  southerly  direction  the  Cunfene 
bends  to  the  west  and  discharges  its  waters  into  the  Atlantic 
not  far  south  of  Great  Fish  Bay,  forming  thus  the  southern 
boundary  of  the  province  of  Mossamedes. 

Bordering  the  desert  which  lies  east  of  Ovampo  and  Hererbland 
a  large  river  flows  south  and  south-east — ^in  its  upper  course  called 
Cubango,  in  its  lower  Okavango.  In  1859  C.  Andersson  Uie 
Damaraland  traveller  reached  this  river  near  the  Chief  Tjikango's 
place  and  found  a  tribe  who  cultivated  the  soil  on  both  its  banks. 
Andersson  was  unable  to  ascertain  much  about  this  river,  as  to 
where  it  came  from  and  where  it  flowed  to :  he  simply  fixed  the 
position  of  the  point  where  he  touched  the  river.  Whether  this 
river  was  in  connection  with  the  Cun^ne  or  the  Zambesi  or  the 
Teoghe  he  did  not  know.  On  the  map  of  Dr  Petermann  this  river 
is  made  to  join  (though  with  a  dotted  line)  the  Omuramba  u 
Orambo.  That  this  is  entirely  incorrect  I  am  in  the  position  to 
shew. 

More  than  twenty  years  ago  the  Portuguese  government  em- 
ployed the  Hungarian,  Ladislaus  Magyar,  who  had  been  officer  in 
the  Austrian  navy,  to  explore  the  rivers  Cunene,  Cubango  and 
Quatu.  The  result  was  as  follows :  Magyar  found  that  the  three 
rivers  rise  on  the  same  highland  and  not  far  from  one  another. 
The  Cunfene  flows  south  and  south-west;  the  Cubango  and 
Quatu  (Kntatu)  first  diverging  then  flowing  parallel  to  the  south- 
east The  Cubango  is  according  to  the  description  of  Magyar  the 
same  as  the  Okavango.  Some  distance  south  of  the  point  where 
Andersson  touched  the  Okavango,  the  river  turns  to  due  east 
and  flows  into  the  larger  and  deeper  Quatu,  one  day's  journey 
west  of  Libebe,  which  Magyar  calls  Darica.  According  to  Magyar 
the  united  rivers  under  the  name  of  Teoghe  or  Tonke  River  flow  into 
Lake  Ngami  afber  having  sent  off  a  branch  stream  towards  the 
Zambesi  called  the  Ts6. 

Magyar  died  before  he  could  publish  his  whole  work^  and  many 
of  his  notes  were  lost 

It  was  believed  by  Dr  Petermann  arid  some  others  that  Magyar 
had  exaggerated  his  distances  and  that  the  confluence  of  the 
Quatu  (or,  as  Petermann  has  it,  Cuito)  and  Okavango  must  be  far 
above  the  point  where  Andersson  touched  the  Okavango,  and  that 
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Teoghe  and  Cubango  or  Okavango  had  nothing  in  common,  that 
they   are  entirely  unconnected  rivers.    The  points  Darico    and 
Bunja  are  thus  thrown  some  hundred  miles  away  from  their  actual 
positions,  and  the  Okavango,  according  to  Andersson  and  others  a 
navigable  stream,  is  forced  to  join  the  Omuramba  u  Orambo,  a 
periodical  river.     The  Teoghe  takes  its  rise  in  a  sandy  desert  near 
Idbebe,  instead  of  near  Bihfe  in  the  latitude  of  Benguela.     Accord- 
ing  to   Dr  Petermann,  the   Cubango  and  Quatu  (Cuito) — both 
cailed   by  the  Portuguese  "Bio  caudoloso,"  which  means  strong, 
broad,  rapidly-flowing  stream,  in  fact  a  large  river — ^are  supposed 
to  disappear  m  the  sand-bed  of  an  Omuramba.    The  writer  carefully 
studiea  the  letters  sent  by  Magyar  to  Professor  Hunfalvy  at  Pesth, 
and  also  his  official  despatches  to  the  governor  of  Benguela,  besides 
Andersson's  "Okavango,"  and  cannot  conceive  how  Dr  Petermann  can 
have  arrived  at  such  conclusions.     It  is  beyond  doubt  by  Magyar  s 
papers  that  Darico  and  Libebe  are  one  and  the  same  place,  and  that 
the  Cubango  (Okavango)  and  Quatu  (Cuito)  join,  a  day's  journey 
west  of  Libebe.    The  name  of  the  tribe  at  and  near  Libebe  is 
**Baviko'* :  is  it  not  possible  that  Darico  stands  for  Bavico  ?  Very  often 
in  Afirica  the  names  of  tribes  are  given  to  places.     In  African 
languages  there  is  not  much — we  may  even  say  there  is  no — 
difference  between  v,  I  and  r,  so  it  is  easily  possible  that  the  v 
in  Bavico  has  been  changed  into  r.     The  prefix  Da  is  there  instead 
of  jSfl-      We  must  not  be  astonished  at  its  being  wrongly  put  by 
Magyar,   for  the  Portuguese  and  many  travellers  constantly  are 
putting  wrong  prefixes  to  names  of  places.     Perhaps  Magyar  was 
not  familiar  enough  with  the  rules  of  African  languages. 

To  my  greatest  joy  I  saw  my  confidence  and  belief  in  Magyars 
observations  confirmed  by  the  writer  of  an  article  (not  exactly 
unknown  to  me  but  who  does  not  give  his  name)  in  the  "Argus"  in 
the  beginning  of  1876.  He — ^perhaps  not  knowing  even  that 
Magyar  had  travelled  over  the  same  parts  more  than  20  years 
before— confirms  everything  Magyar  says  about  the  Okavango  and 
Quatu.  The  unknown  writer  crossed  the  Okavango  at  the  same 
spot  where  Andersson  touched  the  river  in  1859. 

After  having  travelled  eastwards  over  a  flat  country  slightly 
elevated  above  the  Okavango  and  having  crossed  the  Omurambaa, 
Okafumu  and  Okakenny  he  found  himself  within  a  day's  journey  of 
the  Great  Quatu  River.  He  was  however  compelled  to  retreat  on 
account  of  the  tsetse  fly  which  threatened  to  destroy  his  valuable — 
very  likely  salted — horses.  He  states  also  that  the  Okavango  flows 
due  east  from  near  Bunja  and  joins  the  Quatu  a  short  distance 
west  of  Libebe.  That  the  united  rivers  are  the  Teoghe  or  Tonke 
the  writer  of  the  article  was  fully  able  to  say,  because  he  had 
^veiled  from  Lake  Ngami  to  Libebe  years  ago. 

This  refutes  Dr  Petermann's  geography  of  this  part  of  Africa 
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entirely,  and  proves  that  Magyar  was  right  We  have  seen  that 
the  unknown  writer  of  the  "Argus"  article  agrees  also  in  the 
position  of  the  confluence  of  the  two  streams  with  regard  to 
Tjikongo's  place,  Bunja  and  Libebe,  and  therefore  Darico  is  Bavico 
or  Libebe.  The  Rev.  Dr  Hahn  who  has  lived  many  years  in  South- 
West  Africa  and  has  travelled  much,  who  was  one  of  the  first  who 
reached  the  Cunfene  from  the  south,  expresses  himself  veiy 
favourably  for  Magyar  and  believes  him  to  be  highly  trustworthy. 

Both  rivers  are  navigable  for  cargo-boats,  and  Andersson  has  also 
shewn  that  the  Teoghe  is  navigable  from  Lake  N^ami. 

The  writer  cannot  understand  why  Magyar  should  have  been 
misunderstood  by  great  geographers,  though  his  papers  shew  that 
he  carried  instruments,  ana  being  a  naval  officer  he  very  likely 
was  accustomed  to  their  use. 

From  the  Okavango  an  Omuramba  branches  off  not  far  from 
the  point  where  its  course  becomes  entirely  east  near  Bunj& 
This  Omuramba  is  called  Sheshongu  and  it  joins  the  Teoghe.  It  is 
mentioned  by  Green  and  is  also  shewn  on  Mr  Palgrave's  map  of 
Damaraland. 

For  the  present  the  writer  will  say  no  more  about  the  subject 
until  he  is  able  to  lay  the  map  before  the  Society,  and  will  then 
go  more  minutely  into  the  question  of  the  river-system  of  South- 
western Africa,  and  will  shew  his  sources  of  information  more 
clearly. 


II.  On  the  Stone  Implements  of  South  Africa.  By  E.  J.  Dunn, 
F.G.S. 

[Received  March  25,  1880.] 

Enough  work  has  not  yet  been  done  nor  have  sufficient 
implements  been  collected  to  admit  of  generalizing,  but  in  a 
field  so  extensive  as  South  Africa  where  instruments  and  weapons 
of  stone  abound,  not  only  distributed  over  the  surface,  but  im- 
bedded in  the  soil  to  a  depth  of  many  feet,  the  necessary  interest 
is  certain  eventually  to  be  excited  and  the  material  obtained  for 
more  elaborate  work  than  is  at  present  possible. 

Collections  have  been  formed  by  Dr  Dale,  who  discovered  and 
made  known  the  remarkably  well-formed  and  varied  types  of 
implement  found  on  the  Cape  Flats  near  Salt  River;  the  discovery 
was  made  about  sixteen  years  ago,  and  numerous  examples  have 
been  forwarded  to  Europe.  Representative  specimens  are  deposited 
in  the  South  African  Museum,  the  Christy  Collection,  the  Oxford 
Museum,  and  in  the  private  collections  of  Sir  J.  Lubbock  and 
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Professor  Busk :  Dr  Dale  contributed  an  article  with  illustratioois 
to  the  Cape  Monthly  Magazine  for  October  1870. 

Among  the  best-known  collectors  of  stone  implements  in 
South  Ainca  are  Mrs  Barber,  Commandant  Bowker,  Mr  T.  Bain, 
and  Mr  M^kay  of  East  London. 

As  the  Kaffirs  adopted  iron  for  cutting  and  piercing  instruments 
from  remote  antiquity,  and  as  they  brought  the  art  of  working  that 
metal  with  them  from  their  more  northern  homes,  all  such  imple- 
ments of  stone  may  safely  be  attributed  to  other  races.  As  proving 
who  the  makers  of  the  stone  implements  were,  there  is  the  fact  of 
their  employment,  even  now,  by  the  remnant  of  the  Bushmen ;  and 
in  the  case  of  the  Stormbetg  district,  where  numerous  rock-paintings, 
and  dwelling-places  on  the  hill  sides  with  refuse  heaps  consisting 
of  ashes,  charcoal,  fragments  of  bones  of  game,  valves  of  unio,  stone 
implements,  &c  occur,  there  are  still  inhabitants  who  remember 
when  these  places  were  the  haunts  of  the  little  red  men,  whose 
passion  for  the  Boers'  cattle  and  horses  led  to  their  extermination ; 
this  district  has  never  been  inhabited  by  either  Hottentots  or 
Kaffirs,  and  therefore  the  remains  may  be  considered  of  genuine 
Bushman  origin. 

In  South  Africa,  where  no  flint  is  found,  its  place  is  supplied  in 
the  manufacture  of  implements  by  such  hard  silicious  rocks  as 
quartz-rock,  milky-quartz,  rose-quartz,  cherty  sandstones,  chal- 
oedony,  agate,  jasper,  silicified  wood,  and  most  frequently  of  all, 
over  the  Karroo  area,  a  black  description  of  homfels  formed  from 
shale  or  fine  sandstone  where  in  contact  with  intrusive  rock.  This 
substance  is  admirably  adapted  for  cutting-tools,  and  is  easily 
shaped  as  it  breaks  with  subconchoidal  fracture. 

On  the  Cape  Flats,  near  Salt  River,  a  cherty  sandstone,  in 
some  cases  extremely  close  grained,  in  others  the  grains  very 
coarse  but  cemented  together  by  silicious  matter,  was  more 
generally  used  for  implements;  it  is  of  Tertiary  age,  and  ob- 
taiuable  near  the  tenth  mile-stone,  in  situ,  the  farm  where 
Langalabilele  is  confined,  and  at  several  other  localities  on  the 
downs.  Agate,  jasper  and  rose-quartz  have  been  most  commonly 
^wed  along  the  course  of  the  Orange  River ;  on  some  of  the  flat 
topped  isolated  hills  along  its  course,  flakes  and  chips  are  plentifully 
strewn,  at  an  elevation  of  two  to  three  hundrea  feet  above  the 
stream. 

Some  of  the  stone  implements  are  of  great  antiquity ;  there 
IS  great  difficulty  in  deciding  as  to  the  age  of  any  particular 
specimen,  unless  the  conditions  under  which  it  occurs  yield  the 
information;  it  does  not  follow  that  because  an  implement  is 
found  on  the  surface  it  is  therefore  of  recent  make,  for  the  ground 
^ht  be  hard  and  thus  prevent  its  becoming  buried ;  on  the  other 
Wd,  the  discovery  of  flakes  and  pieces  of  pottery  at  considerable 
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depths,  in  undisturhed  slowly  accumulating'  deposits,  justifies  the 
assumption  of  remoteness  proportionate  to  the  conditions  of  the 
accumulation. 

During  a  trip  through  Bushmanland,  stone  flakes,  &a  were 
frequently  seen,  and  occasionally  in  great  abundance,  very  often 
associated  with  enormous  quantities  of  ostrich  egg-shell,  as  at 
Klaver  Vley,  Nauta,  Leeuweklip,  &c  At  "Process  Font,"  near 
Victoria  West,  the  river  ha8  cut  a  channel  in  the  plain,  exposing 
the  following  section  in  descending  order : 

Loose  red  drift  sand   1  foot. 

Dark  clay    » 3  feet. 

Hard  calcareous  bed  2  feet. 

Fine  gravel 2  feet 

bfeet 

The  floor  is  of  Karroo  shale  and  intrusive  rock.  From  the  top 
of  the  red  sand  to  the  bed  rock,  chips  and  flakes  of  black  homfels 
are  disseminated;  in  the  calcareous  layer,  a  sharp  blow  with  a 
hammer  is  necessary  to  free  the  flakes  from  the  matrix.  I  did 
not  observe  any  scrapers.  Considering  the  nature  of  the  adjacent 
country,  which  is  very  flat,  and  the  nature  and  appearance  of 
the  deposits,  it  is  reasonable  to  assign  a  considerable  age  to  the 
implements  in  the  lower  strata. 

At  another  and  distant  locality,  viz.  between  Queenstown  and 
Molteno,  on  Judd's  farm  "Kloppers  Fontein,"  flakes  of  similar 
material  to  those  observed  at  "  Process  Font,"  and  up  to  five  inches 
in  length,  occur  on  the  surface  and  down  to  the  bed  rock,  a  depth 
of  twenty-five  feet  In  this  case,  the  valley  is  narrow  and  filled 
with  loam  and  gravel;  the  rate  of  accumulation  was,  no  doubt, 
more  rapid  than  it  would  have  been  in  a  broader  valley,  but  even 
making  all  allowances,  the  implements  cannot  be  considered  as  of 
modem  age.  The  section  is  exposed  through  the  water  having 
cut  a  gulch  in  the  soil ;  like  most  similar  instances  the  running  of 
stock  was  the  means  of  starting  the  erosive  action. 

In  the  Camdeboo  district,  on  the  farm  "Osse  Hoek,"  dose 
to  its  junction  with  the  west  side  of  "Lange  Fontein,"  is  a 
marshy  piece  of  ground  from  which  a  spring  issues ;  during  the 
drought  of  1878,  an  effort  was  made  to  increase  the  supply  of 
water  by  cutting  a  deep  trench  up  to  the  eye  of  the  spring,  where 
the  eye  was  tapped ;  the  cutting  was  nine  feet  deep,  and  here,  in 
beds  that  appear  never  to  have  been  disturbed — for  they  have  a 
rude  kind  of  bedding — was  found  a  small  Bushman  pot  of  baked  clay; 
it  was  below  several  pieces  of  rock,  probably  placed  there  to  prevent 
game  from  drinking,  as  was  the  custom  with  the  old  Bushmen. 

The  position  of  the  marshy  ground  is  at  the  base  of  a  low 
ridge  and  by  no  means  favourable  to  rapid  growth  of  sediment 
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The  section  is  as  under : 

Black  marshy  soil  full  of  roots 3  feet, 

Grey  marshy  soil  with  decayed  roots  4    „ 
„  „        without  roots   2    „ 

9  feet 

Pot  of  baked  clay  under  stones. 

From  appearances,  it  is  probable  that  a  considerable  period 
has  elapsed  since  the  vessel  was  dropped  or  placed  in  its  position. 

At  Constantia,  perforated  stones  have  been  dug  out  at  a  depth 
of  three  to  four  feet  below  the  surface ;  similar  stones  were  dug 
out  on  the  flank  of  Devil's  Peak,  above  Bondebosch;  and  at 
Oaklands,  Claremont  Flats,  a  small  irregularly  shaped  perforated 
stone  and  numerous  flakes  were  found  resting  immediately  on  the 
white  clay  (decomposed  granite)  at  a  depth  of  1  ft.  6  in.  below  the 
bottom  of  a  vley. 

In  many  places  on  the  Cape  Flats,  there  is  a  stratum  of 
gravelly  material  reposing  on  tne  decomposed  CTanite  or  on  the 
tertiary  beds,  it  is  from  six  inches  to  one  foot  thick  ;  flakes,  chips, 
and  rudely  fonued  implements  are  common  in  it. 

Ck>venn^  this  layer  is  from  one  to  two  feet  of  soil  in  which  no 
flakes  or  chips  occur. 

Near  Salt  River,  flakes,  chips,  and  spear-heads  are  imbedded  in 
the  bog  iron  ore  that  abounds  on  the  flats. 

Some  implements  found  on  the  surface  wear  the  aspect  of 
gr^t  age;  examples  were  numerous  around  the  margin  of  Du 
Toits  Pan  and  several  other  vleys  at  the  Diamond  Fields,  in  the 
early  days  of  the  diggings ;  flakes,  spear-heads,  &c.  formed  of  ex- 
tremely hard  lydianized  shale,  were  quite  rounded  in  outline,  and 
on  fracture  shewed  a  thin  decomposed  shell  on  the  outside,  indi- 
cating a  lengthened  exposure  to  the  atmosphere.  Much-weathered 
implements  are  met  with  throughout  the  Karroo  country. 

A  broken  borer  or  rimer,  found  on  the  farm  "Weltevreden," 
Stormberg  Spruit,  supplies  evidence  of  the  great  age  of  some  stone 
implements ;  it  is  made  of  the  usual  black  intensely  hard  altered 
shale,  and  was  used  long  ago  for  perforating  stone ;  it  was  lost  or 
discarded,  and  after  a  considerable  lapse  of  time  again  found,  and 
used  for  the  same  purpose ;  the  friction  broke  off  some  small  chips, 
dnd  by  some  means  the  rimer  also  broke  across  at  three  inches 
from  the  point,  and  was  of  course  of  no  further  use ;  the  fracture 
on  the  end  of  this  piece  is  black  and  quite  fresh-looking,  while  the 
remainder  of  the  stone,  where  not  rubbed  by  its  last  employment,  is 
covered  by  a  decomposed  grey  shell  about  four  times  the  thickness 
of  a  sheet  of  foolscap ;  now,  the  last  fracture  is  certainly  not  less 
than  forbr  years  of  age,  for  the  Bushmen  were  driven  out  of,  or 
shot,  in  the  Stormberg  district  about  that  time ;  if  forty  years  have 
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made  so  little  impression  on  this  stone,  how  long  must  the  original 
implement  have  been  exposed  to  become  so  much  weathered  ? 

Since  man's  appearance  in  South  Africa,  the  surface  of  the 
country  has  undergone  very  considerable  alteration ;  in  fact,  there 
are  direct  proofs,  from  the  presence  of  stone  implements,  that  the 
aborigines  roamed  over  this  country  before  the  soil,  covering  the 
bed  rock  of  many  of  the  present  valleys,  was  washed  down  from 
the  hill'sides;  and  here  it  is  worthy  of  note  that  the  alluvial 
deposits  were  accumulating  and  continually  filling  up  the  valleys 
higher  until  the  old  and  natural  order  of  affairs  was  disturbed  by 
the  presence  of  the  white  man  and  his  unnatural  method  ol 
depasturing  stock,  since  which  time,  the  storms  have  cut  into  sxkd 
are  rapidly  removing  these  alluvial  deposits ;  especially  along  the 
base  of  such  mountain-ranges  as  the  Stormberg.  It  is  in  these 
rifts  the  implements  are  now  laid  bare. 

Speaking  geologically,  it  appears  that  stone  implements  have 
been  ^  use  since  the  beginning,  or  nearly  so,  of  the  Recent  period. 
but  none  have  been  found  in  the  later  Tertiary  deposits. 

In  all  probability,  fragments  and  pebbles  of  stone  were  first 
utilized  by  primitive  man ;  very  soon  it  would  be  discovered  that 
more  efficient  tools  might  be  formed  by  chipping  stones  into  shape ; 
the  art  of  perforating,  grinding,  and  polishing  stone  would  follow. 
The  most  suitable  descriptions  of  stone  for  different  purposes 
would  be  taught  by  experience. 

The  cutting  implements  of  this  country  are  yeiy  similar  m  form 
to  those  found  in  the  River  Drift  of  Great  Britain,  as  figured  in 
Dr  J.  Evans'  work ;  but  little  art  appears  to  have  been  exercised 
in  their  manufacture;  only  one  instance  of  an  axe  having  been 
slightly  ground  at  the  edge  has  come  under  my  notice ;  it  is 
represented  in  Fig.  22,  but  the  ground  edge  is  not  well  shewn ;  I 
found  it  myself,  or  I  should  have  felt  some  doubt  about  it.  The 
beautifully  shaped  highly  finished  greenstone  axes  of  the  Australian 
black  are  works  of  art,  compared  with  the  rude  Bushman  imple- 
ments of  the  same  kind ;  the  difference  may  have  arisen  from  the 
fact  that  the  blacks  dwelt  in  a  country  of  forests,  and  obtained 
much  of  their  food  from  trees,  while  in  South  Africa  the  general 
absence  of  trees  rendered  good  axes  almost  superfluous. 

The  objects  figured  and  enumerated  are  m  my  collection,  and 
have  nearly  all  been  personally  discovered. 

With  regard  to  the  spear-heads,  &c.  found  on  the  Cape  Flats, 
there  appears  good  ground  for  hesitating  in  attributing  to  them  a 
Bushman  origin,  for  in  the  haunts  we  know  to  have  been 
occupied  by  the  genuine  race,  no  such  highly  worked  examples 
are  found ;  possibly  they  belong  to  a  branch  of  the  Hottentot  £Bmiily. 

There  is  some  difficulty  in  deciding  what  were  Bushman  and  what 
Hottentot  implements,  especially  in  tracts  once  occupied  by  both. 
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The   tjrpes    of   implement    already  met  with  comprise    the 
toUowing : 

Hammers  Spear-heads 

Cores  Arrow-heads 

Chips  Axes 

Flakes  or  Knives  Flat  stones  for  grinding  on 

Saws  MuUers  or  grinders 

Scrapers  Rubbins^  stones 

„       notched  Grooved  stones 

Borers  or  rimers  Perforated  stones 

Hammers. 

One  of  the  first  applications  of  stone  would  be  for  striking  with, 
and  when  sharp  flakes  were  required  a  hard  pebble  was  no  doubt 
soon  found  to  be  a  convenient  and  efficacious  tool  in  detaching 
them  from  a  piece  of  stone.  Such  hammers,  with  bruised  ends, 
are  of  common  occurrence ;  they  are  generally  of  quartz-rock,  quartz, 
hard  sandstone,  jasper  or  some  other  equally  compact  material. 

Frequently  the  stones  used  as  mullers,  &c.  are  battered  on  one 
end  from  use  as  hammers.  In  some  cases  implements,  on  which 
some  work  has  been  bestowed,  have  been  usea  as  hammers,  such 
aa  Fig.  25 ;  but  there  is  uncertainty  about  the  original  intention  of 
the  maker,  it  represents  a  quartzite  implement  from  "Van  der 
Walt  8  Kloof,"  Camdeboo ;  there  is  a  shallow  circular  depression  on 
opposite  sides,  and  it  looks  as  though  originally  intended  for  a 
perforated  stone,  but  the  material  proving  so  refractory,  the 
intention  was  abandoned,  and  the  stone  utilized  as  a  muller,  as  is 
clearly  shewn  by  the  wearing  down  of  one  side,  and  also  for 
hammering,  as  the  battered  sides  prove. 

Cares. 

When  the  qualities  of  different  rocks  had  been  learnt,  such  as 
combined  hardness  with  a  conchoidal  fracture  were  selected  for  the 
manu&cture  of  knives,  scrapers,  spear-heads,  &c.,  and  when  a  fitting 
piece  of  stone  was  secured,  as  many  flakes  as  possible  were  detached, 
and  the  central  piece  was  discarded;  such  remnants  are  called 
cores,  and  are  found  from  the  Cape  Flats  to  beyond  the  Transvaal. 
They  are  most  commonly  similar  in  form  to  Fig.  17,  some  are 
more  spherical,  such  as  Fig.  18 ;  the  former  is  from  "Twee  Fontein,** 
Stonnberg,  the  latter  from  "Weltevreden,"  same  district 

These  cores  are  sometimes  found  at  considerable  distances  from 
the  site  of  the  parent  rock ;  it  is  probable  that  a  small  block  of 
speciaUy  good  stone  formed  part  of  the  kit  of  these  primitive  men, 
and  was  used  for  making  knives,  arrow-heads,  &c.,  as  occasion 
required. 
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Chips. 

Artificially  detached  fragments  of  stone  without  definite  form 
are  more  abundant  than  shaped  implements,  as  would  be  expected, 
for  in  the  process  of  making  some  implements,  many  small  chips 
would  be  struck  ofif,  and  many  failures  would  occur  in  forming 
even  the  simplest  implements,  such  as  arrow-heads,  &c. ;  as  a  matter 
of  fact,  hundfreds  of  such  shapeless  fragments  are  met  with  to  one 
complete  instrument 

In  the  vicinity  of  the  vleys  near  Salt  River,  and  sometimes  on 
the  floors  of  the  vleys,  are  sites  that  appear  to  have  served  as 
manufactories  of  stone  implements,  judging  from  the  numbers  of 
chips  imbedded  in  the  sod  and  strewn  on  the  surface;  they  are 
principally  of  the  cherty  sandstone  of  Tertiary  age,  and  quartz,  with 
a  few  pieces  of  rose  quartz. 

Over  the  Karroo,  chips  are  to  be  seen  almost  everywhere: 
Near  the  sparsely  distributed  fountains  of  Bushmanland,  chips  of 
stone,  as  well  as  implements  of  the  same  material,  abound ;  they 
are  found  mingled  with  the  debris  at  the  mouth  of  the  caves  and 
shelters  of  the  Bushmen  in  the  Stormberg.  These  mounds  (^ 
df^bris  are  frequently  two  to  three  feet  thick,  and  sometimes  even 
more,  and  consist  of  ashes,  charcoal,  bones  of  game,  bits  of  pottery, 
stone  implements,  pieces  of  stone,  &a 

Flakes. 

Of  the  various  uses  to  which  stone  was  applied,  none  was  more 
common  than  the  shaping  of  knives ;  the  firequency  of  sharp-edged 
flakes,  similar  to  Fig.  1  (from  the  vleys  near  Salt  River),  is  proof 
of  their  common  use.  Some  are  worn  at  the  edges,  but  on  most 
no  direct  evidence  of  wear  is  observable ;  it  is  natural  to  suppose 
that  an  implement  detachable  by  a  single  blow  was  not  highly 
valued,  and  would  be  cast  aside  after  but  little  use.  Even  in  the 
primitive  life  of  the  Bushmen,  a  constant  requirement  of  a  cutting 
instrument  existed,  nor  could  they  have  skinned  game,  cut  up  its 
flesh — so  as  to  place  it  in  their  small  clay  pots — ^and  made  bows 
and  arrows  without  one.  It  is  quite  possible  that  some  of  the 
sharp  flakes  were  either  rudely  hafted  with  a  piece  of  stick,  or  by 
having  fibre  wrapped  over  the  part  to  be  held  m  the  hand. 

Saws. 

Flakes  similar  in  form  to  those  used  as  knives,  but  having  one 
or  more  of  the  edges  systematically  serrated,  are  widely  distributed ; 
they  would  be  of  great  service  in  severing  such  sticks  as  were  used 
for  digging  with,  for  bows,  and  for  arrows  where  reeds  were  not 
within  reach;  Fig..  4  represents  such  an  implement  from  near 
Salt  River,  Cape  Flats. 
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Scrapers. 

After  simple  flakes,  scrapers  are  the  most  numerous  and  widely 
lisseminated.  In  form  they  are  identical  with  European  types, 
Hke  horse-shoe  form  predominates.     Fig.  5  is  from  Queenstown. 

They  are  formed  of  flat  flakes;  one  or  sometimes  both  ends 
hsLve  been  shaped  into  more  or  less  semicircular  form  by  striking 
off  fine  chips,  the  blows  being  given  on  the  flat  or  bulb  side  of  the 
Baka 

Traces  of  use  are  frequent ;  the  curved  edges  in  some  specimens 
wne  quite  rounded  from  this  cause.  No  doubt  they  served  for  many 
,  such  as  for  scraping  the  integument  from  the  inner  side 
of  skins ;  for  scraping  bows  and  arrows  into  shape ;  in  the  manufac- 
tare  of  their  bone-spoons,  awls,  arrow  tips,  &c. 

Near  the  hospital,  Queenstown,  they  abound  on  the  surface  of 
the  red  soil,  also  in  the  vicinity  of  the  old  dwelling-places  of  the 
Bushmen,  in  the  Stormberg,  in  Bushmanland,  over  the  Karroo,  in 
the  Free  State,  in  the  neighbourhood  of  Buffel's  River,  Beaufort 
West  railway,  and  more  rarely  on  the  Cape  Flats ;  where  they  are 
usually  of  much  larger  size. 

Most  of  the  scrapers  are  made  from  highly  indurated  shale  of 
black  colour,  but  many  other  descriptions  of  stone  were  availed  of; 
in  fact,  as  with  all  other  stone  implements,  the  best  material  within 
reach  was  employed. 

Some  very  narrow  examples  have  been  noticed.  Straight-edged 
acrapers  were  also  used. 

Notched  Scrapers, 

Flakes,  in  the  sides  of  which  notches  have  been  chipped,  are  not 
uncommon.  Fig.  2  is  from  near  Salt  River,  and  appears  to  have 
been  used  or  intended  for  a  spear-head,  but  was  subsequently 
turned  to  account  as  a  scraper  of  this  kind.  Such  an  instrument 
might  have  been  used  for  fashioning  the  bone  points  of  arrows,  or  for 
rendering  arrow-shafts,  when  formed  of  wood,  of  cylindrical  shape. 
The  notches  bear  evidence  of  having  been  formed  by  design,  and 
not  by  accident,  and  shew  distinct  evidences  of  having  been  rubbed 
in  some  cases. 

A  larger  notched  implement,  from  the  same  locality  as  the  last, 
is  represented  by  Fig.  3 ;  it  is  the  only  one  of  the  kind  that  has  come 
under  my  notice. 

Borers  or  Rimers. 

In  the  Stormberg,  I  met  with  numbers  of  implements  of  pointed 
form  similar  to  Figs.  14  and  15.  The  former  is  from  a  cave, 
''Buffels  Kloof,"  Stormberg,  and  the  latter  from  the  Cape  Flats. 

From  an  examination  of  several  dozens  of  specimens,  I  have  no 
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hesitation  in  considering  them  to  be  the  tools  used  in  perforatum 
the  spherical  digging  stones ;  they  are  always  made  of  the  hardest 
material  obtainable,  such  as  shale  or  sandstone  that  has  been  in- 
durated by  intrusive  rock;  they  are  trimmed  into  an  elongated 
form,  and  are  from  three  to  six  mches  long.  At  one  end,  or  in  a 
few  instances  at  both  ends,  the  sharp  edges  of  the  chipped  stone  sie 
rounded  off ;  the  points  are  sometimes  ground  into  nearly  cylindrical 
form  from  the  rotary  motion  employed  in  using  the  drills.  The 
points  often  bear  testimony  to  these  stones  having  been  employed 
as  picks,  as  well  as  for  riming  out  the  holes.  Very  many  broken 
points  are  met  with,  the  fracture  is  a  sharp  one,  and  a  little  con- 
sideration will  explain  their  abundance,  for  the  effect  of  riming  out 
an  irregularly  shaped  hole  in  a  stone  that  had  only  been  previously 
picked  with  a  stone  implement  having  projecting  angles  would 
often  be  to  cause  a  jarring  motion,  and  thus  to  snap  off  the  hard 
but  brittle  material  employed  for  drills. 

These  rimers  have  been  met  with  in  greatest  numbers  in  the 
Stormberg,  commingled  with  the  debris  that  marks  the  sites  of  the 
old  Bushmen's  habitations,  and  are  found  from  the  surface  down- 
wards, associated  with  whole  and  broken  perforated  stones.  As  none 
but  Bushmen  dwelt  there,  no  other  conclusion  can  be  arrived  at, 
than  that  they  were  used  by  the  Bushmen,  and  for  the  purpose  of 
perforating  stones ;  probably  this  operation  was  performed  by  the 
women,  as  the  spherical  stones  are  used  by  the  women,  and  it  is  not 
probable  that  the  men  made  them. 

Similar  drills  are  obtainable  throughout  South  Africa,  where 
stone  implements  occur,  but  not  in  such  numbers  on  the  Cape 
Flats  as  in  the  Stormberg. 

Small  borers  or  awls  of  stone  are  obtainable  in  the  Stormbei^ 
and  in  Bushmanland ;  one  from  the  former  district  was  formed  b; 
chipping  a  thin  flake  of  hard  shale  to  a  point  at  one  end,  leaving 
a  shoulder  on  each  side  of  the  boring-point;  they  were  used  for 
perforating  the  small  discs  of  ostrich  egg-snell,formerlyso  extensively 
used  as  beads ;  these  small  discs  are  about  ^  inch  in  diameter,  and 
are  made  by  first  breaking  the  egg-shell  into  small  fragments  about 
the  required  size,  then  perforating  them  by  a  hole  from  either  side, 
and  finally  grinding  them  into  circular  shape. 

Fig.  16  is  of  sharp  gritty  sandstone,  and  was  found  in  the 
Stormberg ;  other  slender  pieces  appear  to  have  been  used  as  files 
in  finishing  the  holes  in  spherical  stones.  The  point  of  the  specimen 
figured  has  been  rounded,  shewing  that  the  implement  was  worked 
in  the  same  manner  as  the  drills. 

Spear-heads. 

Rude  spear-heads  such  as  Fig.  7,  from  the  Cape  Flats,  are 
common  throughout  the  country ;  this  type  has  been  used  precisely 
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as  it  lefk  the  core,  without  any  subsequent  chipping ;  it  is  about  the 
simplest  form  of  spear-head.  A  comparison  of  several  similariy 
formed  spear-heads  renders  it  very  apparent  that  more  skill  and 
aire  is  required  to  form  even  such  an  Implement  than  appears  at 
first  sight.  In  making  such  a  spear-head  the  flake  was  shaped  on 
the  core  by  first  striking  off  smaller  flakes,  at  least  one  on  each  side, 
and  one  or  more  at  the  end  of  the  implement  furthest  from  the 
point ;  the  butt  end  was  thus  thinned,  perhaps  with  the  object  of 
mserting  the  spear-head  in  the  split  end  of  a  stick,  where  it 
could  be  secured  by  means  of  fresh  sinews;  whatever  the  intention 
of  thus  flattening  the  butt  of  the  flake,  it  is  almost  an  invariable 
character.  After  the  preliminary  flakes  or  chips  were  struck  off, 
the  decisive  blow  was  delivered,  and  the  finished  implement 
detached.  Considerable  skill  must  have  been  exercised  m  regu- 
lating not  only  the  point  at  which  the  blow  had  to  be  delivered,  but 
also  its  intensity,  for  a  miscalculation  in  either  direction  would  have 
marred  the  result. 

E^-incing  more  care  in  its  manufacture  than  the  preceding  is  the 
type  represented  in  Fig.  9,  from  the  same  locality  as  Fig.  7 ;  in  this 
case,  after  the  spear-head  was  detached,  a  better  form  was  imparted 
by  removing  numerous  fine  chips  from  the  edges.  The  side  on  which 
is  the  "bulb  of  percussion"  in  such  implements  is  generally  left 
untouched ;  this  and  the  preceding  form  of  spear-head  are  the 
most  plentiful,  they  are  far  more  abundant  about  the  margins  of 
the  vleys  near  Salt  River  than  further  inland. 

On  the  Cape  Flats  they  are  found  to  be  most  numerous  in  the 
vleys  where  a  passage  led  from  one  to  another,  or  under  such  banks 
as  would  give  cover  to  a  hunter,  and  from  which  he  could  hurl  his 
weapons  at  the  game  that  no  doubt  thickly  covered  the  surface  of 
these  lagoons  in  ancient  times.  Many  of  the  spear-heads  found  in 
such  positions  have  lost  their  points,  as  though  from  striking  some 
hard  object 

Implements  shewing  an  advance  on  Fig.  9  are  met  with, 
resembling  Figs.  12  and  13,  but  only  worked  on  one  side,  the  other 
being  flat ;  shewing  a  far  higher  degree  of  skill  in  manipulating 
stone  are  types  such  as  Figs.  10,  12  and  13,  they  are  formed  of 
cherty  sandstone  of  Tertiary  age,  and  are  from  the  Cape  Flats ;  they 
arebeautifully  shaped  and  highly  finished  on  both  sides.  The  material 
is  &r  less  easy  to  work  than  flmt,  and  taking  this  into  account  it 
would  be  difficult  to  find  a  higher  degree  of  skill  displayed  in  any 
similar  implement  of  European  manufacture. 

Highly  finished  examples  of  the  forms  Figs.  12  and  13,  but  eight 
or  nine  inches  long,  have  been  discovered  by  Dr  Dale. 

Partially  formed  spear-heads  are  occasionally  met  with  on  the 
Cape  Flats,  that  shew  the  manner  in  which  such  implements  are 
fonned  from  a  fragment  of  stone. 
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The  highly  wrought  spear-heads,  &c.  found  on  the  Cape  YlaXa, 
so  far  excel  anything  of  the  kind  found  further  inland,  as  to  renda" 
it  doubtful  that  they  were  formed  by  the  same  race  as  we  know 
fashioned  the  less  perfect  types.  The  early  records  of  Cape  Colony 
speak  of  certain  Strand-loopers  who  lived  on  the  Flats,  but  they 
are  described  as  few  in  number  and  very  degraded,  subsisting 
principally  on  shell-fish  and  roots,  the  latter  of  which  they  are 
represented  as  procuring  by  means  of  digging-tools  of  iron,  probably 
obtained  from  some  English  ship  that  had  touched  at  the  Cape. 
Perhaps  the  Hottentots,  of  whom  there  was  a  considerable  popu- 
lation, were  the  makers ;  they  were  certainly  much  further  on  the 
road  towards  civilization,  as  we  understand  it,  than  the  Bushmen  were. 
The  Hottentots  in  the  earliest  days  of  settlement  were  possessed  of 
great  wealth  in  homed  cattle,  they  had  comfortable  mat  houses, 
and  acknowledged  leaders ;  as  from  necessity  they  employed  stone 
for  various  purposes,  it  seems  only  reasonable  that  they  would  shape 
it  with  more  precision  than  their  wilder  neighbours. 

There  are  some  few  facts  observable  on  the  Cape  Flats,  near 
Simons'  Town,  and  near  Cape  Point,  that  would  almost  imply  that 
the  art  of  smelting  metals,  or  at  any  rate  iron,  was  not  unknown  to 
the  original  inhabitants  of  the  peninsula ;  a  specimen  from  near 
Simons  Town,  at  present  in  the  South-African  Museum,  appears  to 
be  a  rude  nozzle  of  clay,  such  as  the  natives  in  the  interior  use 
even  now  in  smelting  iron;  adhering  to  this  nozzle  is  a  piece  of  slag. 
I  have  observed  one  similar  nozzle  on  the  Cape  Flats. 

Arrow-heads. 

Small  triangular  pieces  of  worked  stone,  evidently  intended  for 
points  of  arrows,  are  widely  distributed ;  they  are  rudely  formed, 
resembling  Fig.  6,  from  the  Cape  Flata  From  the  same  locality  as 
Fig.  6,  examples,  on  which  more  work  has  been  bestowed,  are  not 
uncommon,  such  as  Figs.  8  and  11. 

These  arrow-heads  appear  to  have  been  intended  for  insertion 
in  a  groove  cut  in  the  end  of  the  arrow  shaft,  any  tendency  to  split 
in  the  shaft  being  prevented  by  a  binding  of  sinew  such  as  used  by 
the  existing  Bushmen. 

While  m  Bushmanland  an  old  Bushwoman,  living  on  Leek 
River,  shewed  me  one  of  the  methods  adopted  in  aflixing  stone  tips 
to  arrows ;  two  small  triangular  flakes  were  detached  from  a  piece 
of  hard  stone,  they  were  as  nearly  alike  as  possible,  the  point  of 
the  shaft  was  then  flattened  and  coated  with  resin  obtained  from  a 
small  pelargonium,  this  resin  is  softened  by  heat,  and  the  two 
flakes  pressed  on  the  opposite  sides  of  the  flattened  tip  of  the  shafts 
the  points  being  carefully  brought  together;  the  bases  of  the 
arrow-heads  were  some  distance  apart.  The  use  of  iron  has 
entirely  superseded  stone  for  arrow-heads  among  the  Bushmen  of 
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the  Orange  River,  a  small  triangular  piece  of  tinned  plate  being 
found  far  more  effectual  than  a  stone  flake. 

Since  none  of  the  Kafir  tribes  use  bows  and  arrows,  the  arrow- 
heads met  with  may  be  safely  considered  as  of  either  Hottentot  or 
Bushman  origin. 

No  notched,  barbed,  or  tanged  arrow-heads  have  been  noticed. 

Ajces. 

Most  examples  met  with  are  of  very  rude  form,  some  strongly 
resemble  European  River  Drift  types.  There  are  two  prevalent 
shapes,  the  one  like  Fig.  23,  but  generally  more  pointed  (the  top 
of  the  figure  is  the  pointed  end);  such  weapons  could  not  have  been 
of  much  service  for  cutting,  but  perhaps  were  mounted  in  a  handle 
and  used  as  offensive  weapons.  Fig.  23  is  made  of  indurated  shale, 
it  has  been  so  long  made  that  a  thick  shell  has  decomposed,  it  was 
foand  at "  Oorlogs  Kloof,"  Stormberg.  Fig.  24  is  of  the  same  material, 
and  comes  firom  "The  Junction"  between  Queenstown  and  Molteno, 
it  represents  the  other  form ;  the  broad  end  has  a  sharp  edge,  and 
was  evidently  designed  for  chopping.  Such  axes  may  have  been 
held  in  the  hand,  for  in  some  examples  care  hsA  been  taken  to 
batter  the  sharp  edges  where  they  would  come  in  contact  with  the 
hand  in  holding  the  stone. 

One  unique  specimen  is  shewn  in  Fig.  22;  it  is  of  highly 
indurated  silicious  sandstone  of  dull  greenish  colour,  and  was  found 
hy  myself  in  the  main  kloof  of  "Maynard's  Hoek,"  Camdeboo;  it 
differs  from  any  other  specimen  I  have  seen  in  having  both  faces 
near  the  cutting  edge  slightly  ground,  it  also  shews  proofs  of  long- 
continued  use,  for  notches  in  the  edge  that  could  not  have  been 
}i;iound  are  smooth  from  friction.  Had  there  been  an  urgent  need 
for  hatchets  among  the  aborigines  of  South  Africa,  such  as  existed 
in  the  case  of  the  Australian  blacks,  it  is  highly  probable  that 
better  shaped,  more  highly  finished  types  would  have  been  manu- 
factured; their  absence  would  countenance  the  view  that  this 
country  has  been  destitute  of  forest  since  its  occupation  by  man« 
It  would  be  of  great  interest  to  ascertain  if  better  axes  were  used 
u^  the  tracts  of  country  where  forests  exist. 

Axes  are  found  of  both  types  on  the  Cape  Flats  and  also  inland. 
The  broad-edged  type  was  most  likely  found  of  service  in  severing 
tbe  limbs  of  game,  and  in  some  cases  for  cutting  wood. 

Flat  stones  for  grinding  on. 

Mealing  stones  are  among  the  commonest  of  relics  left  us  by  the 
K^ceding  inhabitants:  unlike  most  of  the  others  they  are  not 
confined  to  the  yellow-skinned  races,  but  the  forms  of  those  used 
by  Kafirs  differ  on  the  whole  from  the  Bushman  and  Hottentot 
type. 
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A  slab  of  sandstone  or  dolerite  is  generally  selected,  ihm 
depressions  on  each  side  sometimes  have  met,  and  the  stone  as 
a  consequence  has  been  rendered  useless;  espedially  is  this  the 
esse  with  Kafir  mealing  stones,  the  Bushmen  or  Hottentots  seldom 
had  enough  grinding  to  do,  to  wear  out  the  stones. 

On  the  Cape  Flats,  many  of  the  mealing  stones  are  unusuallj 
small,  some  not  more  than  8  inches  long,  and  about  half  as  broad ; 
such  small  examples  are  generally  formed  from  a  flat  pebble 
procured  from  the  neighbouring  shingle  beach,  they  are  most 
numerous  in  the  vicinity  of  the  old  dwelling-places  of  the  former 
inhabitants. 

In  the  Stormberg  district,  small  slabs  of  stone  are  common  witli 
one  or  both  sides  abraded,  suggesting  the  use  to  which  they  hare 
been  put ;  very  rarely  are  they  worn  into  troughs. 

In  the  Camdeboo,  along  the  valleys  such  stones  are  plentiful ; 
they  are  turned  up  in  ploughing  and  thrown  outside  the  ploughed 
spaces  by  the  farmers ;  most  are  of  sandstone,  some  are  trough  Jike, 
but  more  have  concavities  with  diameter  equal  in  every  directioiL 
In  Bushmanland,  I  have  observed  that  bosses  of  gneiss,  especially 
where  in  isolated  positions  they  protrude  through  the  sand,  have 
been  utilized  by  the  Bushmen,  and  slight  hollows  or  abraded 
surfaces  shew  where  grinding  operations  have  been  carried  on ; 
about  the  bases  of  some  of  the  bosses  such  places  are  numerous, 
as  for  instance  Leeuwe  Klip.  The  Bushmen  obtained  stores  of 
grass  seeds  by  robbing  ants'  nests,  they  ground  them,  cleaned  away 
the  husks,  and  prepared  them  for  food  by  boiling  to  a  sort  of 
porridge  in  their  clay  pots. 

Another  article  of  food  with  the  Bushmen  consisted  of  locusts ; 
these  were  roasted  in  the  fire  and  then  ground  to  a  paste  and 
mixed  with  fat,  forming  a  delicacy  that  was  greedily  devoured. 

The  Kafir  mealing  stones  are  much  larger  than  the  preceding ; 
they  are  from  18  to  24  inches  long,  and  from  12  to  15  inches  broad, 
and  3  to  6  inches  thick  :  hard  sandstone  or  dolerite  are  preferred 
for  the  purpose,  they  are  often  deeply  worn.  The  Kafir  women 
kneel  at  one  end  of  the  slab,  and  taking  the  large  muUer  in  both 
hands,  they  lean  over  the  mealing  stone  so  as  to  throw  weight  on 
the  muUer,  which  is  moved  backwards  and  forwards,  at  the  same 
time  a  rolling  motion  is  imparted  to  the  muUer  by  a  movement 
of  the  wrists.  These  mealing  stones  are  used  for  grinding  maize 
and  millet,  also  for  making  snuff;  they  are  to  be  seen  at  every  Kafir 
kraal;  whole  and  broken  examples  are  met  with  wherever  old 
kraals  have  existed.  In  the  valley  of  Steelport  River,  near  the 
Cobalt  Mine,  Transvaal  Territory,  ruined  kraals  built  of  magnetite 
abound,  they  were  occupied  by  the  older  tribes  of  Kafirs  or 
Macattees  who  fell  a  prey  to  the  incursions  of  the  later  Zulu  tribes, 
as  they  pressed  down  from  the  north ;  about  these  old  kraaLs  are 
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^freat  numbers  of  mealing  stones.  In  the  valley  of  Sand  River 
lust  to  the  south  of  Spitz  Kop,  Gold  Fields,  Transvaal,  these  stones 
also  abound.  These  mealing  stones  are  of  peculiar  interest,  as 
they  appear  to  be  almost  universal ;  examples  found  in  Europe  are 
precisely  such  as  are  found  in  South  Africa:  no  doubt  such  simple 
implements  for  grinding  preceded  the  use  of  querns  &c.  in  every 
country. 

Midlers  or  Grinders. 

Small  hand  grinders  are  as  widely  disseminated  as  the  mealing 
stones,  being  equally  indispensable;  they  are  generally  formed  of  the 
hardest  stone  within  reach,  often  they  are  pebbles  ground  on  the 
aide,  or  where  dolerite  in  a  decomposing  state  occurs  a  small 
undecayed  nodule  is  thus  applied.  The  grinding  faces  of  these 
mullers  are  seldom  flat,  they  are  generally  convex,  often  saddle- 
shaped. 

A  peculiarity  observable  on  those  from  the  Cape  Flats,  and 
absent  on  the  Stormberg  and  other  inland  specimens,  is  that  the 
centre  of  the  grinding  face  has  a  slight  hollow  picked  in  such  a 
manner  that  the  substance  to  be  ground  would  be  retained;  in  fact 
this  was  the  operation  represented  by  the  grooving  of  mill-stones 
as  now  employed.  Mullers  such  as  Fig.  20,  from  "Witte  Kop," 
Stormberg,  were  held  between  the  points  of  the  fingers  and  the  ball 
of  the  thumb  in  grinding.  Long  forms  such  as  Fig.  21,  from 
"Streep  Fontein,"  StormlSrg,  were  held  as  a  pestle  would  be,  and 
were  most  probably  used  for  grinding  up  the  colours  with  which 
they  painted  themselves,  and  the  figures  on  the  rocks ;  only  some 
colours  would  have  been  ground  thus,  for  in  the  case  of  red,  I  have 
several  small  pieces  of  red  hematite  that  have  been  ground  on 
another  piece  of  stone,  and  one  small  palette  of  sandstone  shewing 
considerable  use.  The  grinding  face  of  the  long  implements  is 
always  oblique  to  the  longer  axis  of  the  stone,  for  they  are  more 
comfortably  worked  when  slightly  inclined  than  when  held 
vertically. 

Long  rolled  pebbles  fi*om  the  beach  of  Table  Bay,  the  ends  of 
which  are  bruised  or  ground,  proving  them  to  have  been  used  as 
nmllers,  are  numerous  on  the  Cape  ITats. 

The  Ka£r  muUer  is  formed  of  a  piece  of  sandstone  or  dolerite 
from  five  to  eight  inches  long,  half  as  broad,  and  slightly  tapering 
*t  either  end.  The  mnding  face  is  somewhat  convex,  and  is 
generally  roughened  by  picking ;  in  use  the  longer  axis  of  the 
muller  is  at  right  angles  to  the  longer  axis  of  the  mealing  stone. 

Bubhers. 

Flat  pieces  of  soft  sharp  sandstone,  three  to  five  inches  long 
*nd  two  to  three  inches  broad  by  about  one  inch  thick,  having 
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a  convex  surface  on  one  side,  similar  to  Fig.  19,  are  of  frequent 
occurrence  in  the  Stormberg  District,  and  elsewhere.  The  mateiial 
as  well  as  the  shape  render  it  highly  improbable  that  such  stones 
were  used  as  mullers  for  grinding  food,  it  is  far  more  probable  that 
they  were  used  for  dressing  skins,  for  in  such  an  elevated  region  as 
that  of  the  Stormberg,  it  is  not  likely  that  the  Bushmen  endured 
the  cold  without  some  kind  of  dress.  These  implements  are  found 
around  the  old  dwelling-places  under  the  steep  ledges  of  rock. 

ArroW'Stradghteners, 

Wherever  Bushmen  have  been  known  to  live,  implemeat» 
of  stone  for  straightening  the  reeds  used  for  arrow-sh^ls 
are  met  with;  they  are  still  to  be  found  in  the  kit  of  most 
Bushmen  in  Bushmaniand.  Frequently  they  are  formed  of  a 
small  pebble,  or  are  shaped  like  one  as  in  Fig.  27,  fix)m  "  Leeuwe 
Fontein,"  Stormberg.  The  material  in  this  case  is  dolerite,  others 
are  formed  of  quartz-rock  or  sandstone,  and  rarely  steatite  is  em- 
ployed. 

On  one  side  a  groove  is  cut,  as  represented  in  the  illustration. 

Fig.  26  is  of  quartz-rock,  it  is  from  "  Vreede,*'  Camdeboo :  less 
shapely  pieces  of  stone  are  grooved  and  used  as  straighteners»  and 
it  IS  no  uncommon  thing  to  find  the  same  stone  serving  as  a 
straightener,  a  muUer  and  a  hammer,  among  the  renmants  of  the 
Bushmen  along  the  Orange  River. 

The  groove  appears  to  have  been  formed  by  first  picking  along 
the  line  mtended,  and  afterwards  grinding  it  smooth  by  means  of 
a  piece  of  sandstone. 

No  instance  of  such  a  grooved  stone  has  been  observed  on  the 
Cape  Flats. 

These  stones  are  used  by  first  heating  them  in  the  fire,  and 
then  rubbing  the  fresh-cut  reed  along  the  groove  until  it  is 
rendered  sufficiently  straight;  the  groove  is  frequently  quite 
polished  from  this  operation. 

Perforated  Stones. 

Stones  of  spherical  fonn  and  perforated  occur  throughout  South 
Africa,  they  vary  in  size  from  a  little  more  than  one  inch  up  to 
more  than  seven  inches  in  diameter.  The  larger  specimens  weigh 
seven  to  eight  lbs.  Though  spherical  forms  such  as  Fig.  31,  which 
is  of  sandstone  picked  into  shape,  and  from  "  Kust,'*  Camdeboo, 
are  most  common;  there  are  many  divergences  from  what  may 
be  considered  this  normal  type.  On  the  Cape  Flats  and  elsewhere 
irregular  pebbles  have  been  found  with  a  hole  drilled  through 
f^m.  In  Bushmaniand  very  irregular  forms  are  met  with.  A 
lent  of  a  small  perforated  disc  of  sandstone  neatly  ground  and 
han  half  an  inch  thick,  is  from  "  Klip   Font,'*  Stormberg 
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(Fig,  29).  Fig.  30  represents  a  disc  of  hard  sandstone,  a  little 
under  one  inch  thick,  from  "Lange  Font,"  Camdeboo,  Fig.  25, 
from  "Van  der  Walt's  Kloof,"  Camdeboo,  was  also  probably  intended 
for  a  perforated  stone. 

Another  form  of  perforated  stone  of  rarer  occurrence,  is  quoit- 
shaped,  generally  of  soft  slaty  rock ;  they  were  perhaps  worn  bs 
armlets,  judging  from  the  size  of  the  hole. 

Besides  the  previously  specified  rocks,  many  varieties  of  sand- 
stone, shale,  dolerite,  limestone,  &c.  were  employed  in  making  the 
perforated  stones. 

Where  nodules  exist,  as  in  some  sandstones  and  dolerites,  the 
nodules  were  availed  of,  at  other  times  pebbles  answered  the 
purpose,  or  rough  pieces  of  rock  were  used  and  dressed  into  shape. 

From  many  examples  observed  in  various  stages  of  finish, 
it  appears  that  when  a  suitable  nodule  or  block  for  a  spherical 
stone  was  secured,  it  was  picked  over  the  surface  with  a  sharp- 
pointed  stone,  until  of  the  desired  form  and  size.  The  hole  was 
then  commenced  from  opposite  sides,  and  also  picked  out  by  means 
of  pointed  stones.  (The  marks  of  the  implement,  in  one  example  of 
an  unfinished  stone  from  "  Schiet  Fontein,"  Graaff  Beinet  Railway, 
prove  the  worker  to  have  been  right-handed.)  As  the  holes  deepened, 
more  slender  picks  were  required,  and  once  the  holes  met,  the 
work  of  eMarging  was  accomplished  by  means  of  such  tools  as 
are  figured  as  borers  or  rimers,  and  the  finish  imparted  by  the  use 
of  slender  files  of  sandstone.  Some  holes  are  nearly  cylindrical,  but 
all  digging-stones  bear  more  or  less  evidence  of  the  hole  having 
been  commenced  from  opposite  sides.  The  holes  are  from  |  to  1 J 
bch  in  diameter.  No  ornamentation  has  been  observed  on  any 
specimen.  Fine  grooves  sometimes  occur,  caused  by  the  sharpening 
of  tinned  plate  arrow-heads  on  them. 

The  examples  from  the  Stormberg — where  the  users  are  known, 
to  have  been  the  small  Bushmen — are  conspicuously  smaller  than 
those  generally  met  with. 

So  far  as  the  common  forms  are  concerned,  there  is  little 
difficulty  in  comprehending  the  uses  of  such  perforated  stones, 
for  they  are  still  employed  by  the  Bush  women,  in  Bushmanland, 
as  make-weights  for  their  digging-sticks;  they  insert  a  straight 
stick  about  one  inch  thick  and  from  three  to  four  feet  long — 
the  point  of  which  has  been  sharpened  and  hardened  in  the 
fire,  or  else  shod  with  a  straightened  spring-bok  horn — for  half 
its  length  through  the  perforated  stone,  a  small  piece  of  stick 
is  driven  into  the  hole  on  the  under  side  of  the  stone  acting  as 
a  wedge  and  preventing  the  stone  from  slipping  down  when  a  blow 
is  struck.  This  implement  is  grasped  by  one  hand  above  the  stone, 
and  by  the  other  below,  and  as  a  (Ugging  tool  for  uprooting 
"numtjes"   and  "camberoo,"  it  would  be  diflScult  to  devise  a 
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better  without  the  use  of  metal.     When  the  gems-bok  waiSs  more 
plentiful,  one  of  the  horns  was  inserted  instead  of  a  stick. 

Such  implements  must  have  been,  as  they  now  are,  almost 
indispensable  to  a  race  like  the  Bushmen,  who  depend  to  a 
considerable  extent  for  their  sustenance  on  the  roots  gathered  in 
the  field. 

That  these  perforated  stones  were  made  by  the  Bushmen  or 
rather  women,  there  is  every  reason  for  believing,  for  in  the 
Stormberg,  where  considerable  mounds  of  debris  are  found  in 
front  of  rock  shelters  they  inhabited,  these  stones  are  fotmd 
occurring  with  the  implements  used  in  their  manufacture;  the 
implements  are  frequently  broken,  implying  that  the  work  of 
perforating  the  stones  was  carried  on  where  the  pieces  are  found 

An  opinion  is  held  by  some  that  the  Bushmen  utilize  these 
digging-stones  but  are  not  the  makers;  there  appears  no  good 
ground  for  this  view,  which  has  probably  originated  in  the  feet 
that  they  are  not  manufactured  now;  but  the  Bushmen  are  so 
reduced  in  numbers,  and  such  stones  are  so  abundant,  that  there 
exists  no  necessity  for  making  fresh  ones.  The  knowledge  of  the 
manner  in  which  they  are  made,  however,  remains ;  for  the  same 
old  Bushwoman  that  shewed  me  the  manner  of  aflBxing  stone 
flakes  to  arrow-shafts,  described  the  method  and  particularly 
mentioned  the  long  pointed  stones  of  hard  material,'  which  she 
said  were  obtained  from  the  Kiljan  Veldt  Stones  suitable  for 
the  purpose  do  occur  there,  and  since  then  I  have  foimd  in  the 
Stormberg  numbers  of  rimers  answering  her  description.  Besides, 
there  is  no  evidence  that  any  other  race  preceded  Bushmen  in 
South  Afirica. 

It  is  evident  from  their  size,  that  aU  perforated  stones  were  not 
used  as  make-weights  for  digging-sticks.  Some  of  the  smaU  ones 
are  smoothly  ground  and  may  have  been  used  as  ornaments  or  as 
toys.  I  have  met  with  small  polished  stone  hatchets  in  Australia 
that  in  form  and  material  were  the  counterpart  of  the  laiger 
ordinary  weapons,  but  too  minute  to  be  of  any  practical  use  for 
chopping. 

The  Hottentots  no  doubt  also  used  these  perforated  stonea 
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In  Mr  R.  Brough  Smyth's  great  work — The  Aborigines  of 
Australia  (Melbourne,  1878) — ^there  will  be  found  in  the  second 
volume  much  matter  on  the  lan^ages  of  Australia.  Among  these 
will  be  found  a  very  long  vocabulary  of  the  Yarra  dialect  of  the 
Yarra  river  of  Melbourne,  composed  by  Mr  John  Green,  Inspector 
of  Aborigines. 

Unfortunately  many  common  words  are  left  out,  so  that 
comparison  can  only  be  imperfect.  However,  I  found  on  exami- 
nation that  it  compares  directly  with  a  body  of  languages  in 
Portuguese  Africa,  being  Class  xi.  of  Koelle's  Polyglotta  Anicana 
and  comprising  Muntu,  Kiriman.  Marawi,  Meto,  Matatan,  and 
Nyamban,  being  the  languages  of  Mozambique.  The  words  outside 
of  Class  XL  are  found  in  Class  X.,  being  Bantu  or  KafSr  Languages 
of  Portuguese  Western  and  Central  Africa,  being  Congo,  &c. 
Some  words  are  found  in  Class  iv.  which  is  related  to  Class  X. 

The  following  list  will  shew  this,  the  Class  x.  words  being  thus 
naarked  [  ]. 


Yarra. 


Africa. 


Man. 
Woman, 

Daughter. 

Father, 

Mother. 

Brother. 

Stater. 

Tooth. 

NaveL 

Knee. 

Bone. 

Skin. 

Beak. 

Knife. 

Axe. 

Spear. 

Stone. 


kolin     (koli) 

[akala,  Muzentandu] 

bagarrook 

baketo,  Nyombe] 

bajor 

l>ad8hento,  Kabenda] 

munggip 

DQoanaka 

marmun 

(mama,  mother) 

baboop 

{h&hAy  father) 

banggan'noo 

pangiandenge 

latingata 

ndengetu 

mee,  merring 

meso 

leeang                            i 

leeno 

moondok 

matoku 

barreng 

bondo 

ma-lingo 

Likuwa 

morrok 

[mungoto,  Lubalo] 

barrgin-boon 

poono 

kal-been 

Ddu-kalo          mbene 

karrgeen 

koangoa 

goeeon 

[ngaya,  Lubalo] 

moojerr 

moara 

Mozambique 


Africa. 

kala 

wondi,  Mbamba] 
koko,  Kabenda] 
}iahy  Bumbete] 
'mbflia,  Elabenda] 
budi,  MimbomaJ 
Qgomgu,  Mbamba] 
iabarrada 
[watola,  Elasanj] 

to-kiege,  Bumbete 
[a-pfiirau] 
woo-iipa 
biop,  KaDyika] 
a-domu,  Melon] 
^ami,  Lubaio] 
uta 

[ekona,  Orungu] 
iikoa 

ngondo         koto 
[ekombi,  Pangela] 

[iikima,  moony  Lubaio] 
[moan  ja,  «un,  Lubaio] 
wamoluku 

[muini,  Musetitandu} 
bulla,  Kabenda] 
epula 

Fewuru,  Sobo] 
[buidi,  Kabenda] 
kala 
gona 
wiinya 

[batura,  Kasanj] 
[guata,  Kasanj] 
bell,  peli 

To  the  Yarra  model  belong  Kabi,  Gunbower,  Tyntyndyer, 
Glenorchy,  Horsham,  Upper  Richardson,  Balmoral,  Hamilton, 
WickliflFe,  Avooa,  Daylesford,  Goulbum,  Witouro,  lajowroug,  Euen- 
Koren-werro,  Burapper,  Ta-ounguroug,  &c. 

As  a  further  test,  beyond  the  one  Mozambique  language 
answering  to  the  Yarra,  if  we  take  other  Australian  roots  we  shsul 
find  their  correspondents  in  the  other  languages  of  the  Mofcimbique. 
Thus  five  roots  for  Man  and  three  for  Hair  admit  of  bemg  so 
compared. 

The  Echuca,  Morcovia,  and  Sandford  particularly  shew  thisi 
and  the  results  are  obtained  from  Moreton  Bay  in  North  Australia, 
New  South  Wales  in  the  East^  and  from  Western  Australia. 


Yarra. 

Coal. 

kanendurr 

Rope. 
Stick. 

woodel 
kalk 

Leaf. 
Yam. 

jerraug 
barnu 

Cat. 

bede-dil 

Musquito. 

Lizard. 

Little. 

gogook 

tourroop 

wy-krook 

White. 

]am-borreen 

Black. 

Young. 

Warm. 

woo-gar-riug 

boop 

loom-bodiii 

Go. 
Come. 

yani 
wandeat 

Cough. 
Die. 
War. 
Sun. 

kooningoon 
wykit 
ngatang 
ngumi 

Moon. 

meene-an 

Sky. 
Day. 
Nigkt. 
Rain. 

woorwarra 
karremeen 
boorren 
al 

Dew. 
Fall 

warrong 
baderin 

Sit. 

Dream. 
Give. 
Cut. 

ugalimbe 
yiook-gen 
wooDga 
bundi 

Catch. 
Two. 

banga-yat 
boUo-ween 
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The  following  table  illustrates  this : — 


AUSTRAUA. 

KiRIMAK,  kc 

Africa. 

Jtfcwi. 

Echnca 

moanit 

moanna 

Marawi 

Yelta 

maalee 

muJo 

Kiriman 

Morcovia 

nunna 

nona 

Nyamban 

Balmoral 

beng 

boana 

Marawi 

Head. 

Gunbower 

moorun 

muru 

Kiriman 

Hair, 

WicUiffe 

marah 

murit 

Kiriman 

Yarra 

yarre 

ikarare 

Muntu 

Gippsland 

leet 

lefu 

MutRaya 

Echuca 

boka 

[mbeta 

Kis'ima] 

Ear. 

Echuca 

marrmo 

maro 

Matatan 

Yarra 

wooriug 

nyaru 

Marawi 

Tooth. 

Echuca 
Sandford 

derra 
tungung 

dino 

Nyamban 

Yarra 

leeang 

leeno 

Marawi 

Mouth, 

Sandford 

mullong 

malagu 

Meto 

Morcovia 

moun 

munua 
li-knno 

Kabenda] 

Hamilton 

kone 

Lubalo] 

Sun. 

Bnlloo 

tuni 

etana 
tangu 
ekoiubi 

Muntu,  di 
Kabenda] 

Yarra 

nguine 

Pangela] 

Two. 

Moreton  Bay 

bullae 

beli 

Kiriman 

Yarra 

boUo-ween 

peli 

Kiriman 

N.  S.  Wales 

pulla 

One. 

Victoria 

ngie 

ni 

Muntu 

ngan 

ne 

Nyamban 

S.  Australia 

ngu 

It  is  very  seldom  that  we  can  so  distinctly  lay  down  languages 
which  are  really  related,  but  widely  distributea.  There  is  therefore 
no  mistake  that  the  language  of  the  Melbourne  tribes  is  of  common 
origin  with  those  of  Mozambique. 

A  curious  circumstance  will  be  noticed,  that  though  the  words 
may  differ  internally  they  commonly  begin  with  the  same  con- 
sonants in  both  continents.  This  serves  to  mark  them,  for  in  the 
class  of  languages  to  which  they  belong,  the  Bantu  or  Kaffre,  the 
initial  syllable  is  of  great  import 

This  brings  us  direct  to  papers  of  the  great  authority  on  the 
Bantu  languages,  the  late  Dr  W.  H.  Bleek,  contributed  by  him  at 
the  request  of  Professor  Huxley  to  the  Anthropological  Society  and 
Institute,  and  to  be  found  in  VoL  i.  of  the  Journal  of  the  Anthropo- 
logical Institute. 

From  the  consideration  of  the  grammatical  points  Dr  Bleek 
was  fully  convinced  that  the  Austrafian  languages  were  related  to 
the  Bantu,  and  this  he  develops  in  a  most  remarkable  paper  on 
general  philology. 

Here    too    he    examines    what    another    great    comparative 
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philologist  Bishop  Caldwell  had  done  in  the  Comparative  Grammar 
of  the  Dravidian  Languages,  as  to  the  wonderfiil  identity  of  the 
Australian  first  personal  pronoun  with  the  Dravidian  and  some 
other  Indian  languages.  Caldwell  was  however  unahle  to  trace 
detailed  resemblances.  The  observations  of  Dr  Caldwell  are 
however  as  worthy  of  careful  perusal  as  those  of  Dr  Bleek. 

The  latter  was  near  seizing  the  whole  truth  as  to  the  Australian 
languages,  but  missed,  first  from  devotion  to  a  theory  he  had  laid 
down  of  sex-denoting  languages,  aa  a  type  for  classification.  Next 
he  failed  firom  the  besetting  mania  of  philologists  of  regarding 
chiefly  grammatical  forms,  and  disregarding  words. 

Were  it  not  for  these  circumstances  Dr  Bleek  with  his  intimate 
knowledge  of  the  Bantu  family  must  have  identified  the  facts  here 
given.  Strangely  enough,  in  the  same  volume  of  the  Anthropo- 
logical Journal  is  a  paper  and  comparative  table  of  Australian 
Languages  by  the  Rev.  Geo.  Taplin,  which  contain  the  words. 

Dr  Sleek  recognized  the  connexion  of  mythology  with  language, 
and  the  fact  that  the  mythology  of  Australia  is  related  to  that  of 
other  regions. 

The  practices  and  culture  of  Australia  are  well  enough  known  to 
present  many  features  in  common  with  those  of  the  rest  of  the 
world,  and  the  relation  of  an  Australian  mummy  was  only  a  few 
weeks  ago  illustrated  by  Professor  W.  H.  Flower  at  the  Anthropo- 
logical Institute. 

In  order  to  explain  the  ground  on  which  the  observations  of 
Dr  Caldwell  and  Dr  Bleek  rest,  it  may  be  useful  to  refer  to  those 
which  were  made  by  me  on  the  22  Nov.  1870  (Journal,  p.  LXXXIX.). 
It  results  firom  the  course  of  inquiry  then  instituted  by  me  that  the 
Australian  belong  to  a  group  of  languages  (and  in  this  term  I 
conform  with  Dr  Bleek)  to  which  also  belong  the  Bantu  and  the 
Dravidian. 

These  languages,  although  developed  in  common  and  firom  the 
same  sources,  constitute  a  group.  Thus  the  result  is  that  roots 
may  be  differently  selected  in  Australian,  Bantu  and  Dravidian, 
and  will  not  fit  in  together  in  each  case,  notwithstanding  their 
common  origin.  The  resemblance  between  the  Yarra  languages 
and  the  Mozambique  languages  is,  as  already  stated,  much  closer 
than  is  commonly  found. 

It  has  been  the  opinion  of  some  distinguished  anthropologists 
that  Australia  is  a  centre  of  the  human  race,  from  which  India  and 
Afiica  were  peopled.  However  this  may  be,  the  facts  now  brought 
forward  are,  so  far  as  language  is  concerned,  in  proof  of  the  direct 
contrary.  Afirica,  so  far  as  this  evidence  is  concerned,  is  the  great 
centre  of  languages,  of  mythology,  and  of  civilization. 

As  in  another  paper  contributed  by  me.  High  Africa  has  been 
treated  on  as  a  centre  of  culture,  it  is  not  necessary  to  go  into  the 
whole  subject  here. 
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The  Australian  languages  will  be  found  to  belong  to  one  of  the 
earliest  epochs  of  development  of  language  in  this  group,  but  I 
am  of  opinion  that  the  testimonies  brought  forward  in  Mr  Brough 
Smyth's  work,  as  to  Australia  having  been  at  some  former  period 
under  the  influence  of  a  white  race,  are  correct. 

As  such,  I  should  class,  which  I  cannot  now  account  for,  though 
I  have  an  hypothesis  not  yet  tested,  the  curious  circumstance  that 
the  names  of  languages  in  Australia  are  negatives.  Now,  a  whole 
section  in  my  Prehistoric  and  Protohistoric  Comparative  Philology 
and  Mythology  is  devoted  to  the  exemplification  of  this  remarkable 
characteristic  of  a  negative  series.  Now  one  language  is  called  the 
Kabi,  and  Kaba  figures  largely  in  many  languages  of  the  old  world 
as  a  negative. 

Mr  R  firough  Smyth  in  The  Aborigines  of  Victoria,  Vol.  Ii. 
page  8  (Triibner,  1878)  says  :— 

"A  great  many  of  the  languages  of  Australia  are  named  after  the 
word  'no.'  The  late  Mr  Bunce  states  that  the  Melbourne  people 
used,  to  designate  their  language,  the  words  N'uther  Galla — 
N'uther  meaning  'no.' 

"The  late  Mr  E.  S.  Parker  corroborates  Mr  Bunce's  statement. 
He  says:  'The  natives  distinguish  the  different  talk  or  languages 
by  their  negations.  Thus  there  is  the  Burapper  dialect,  spoken  by 
the  Mallegoondeet ;  the  Utar  dialect,  on  the  Murray,  and  Lower 
Goulbum — these  words,  Burapper  and  Utar,  being  respectively 
the  ligations  of  each  language ;  and  so  of  others.' 

"This  system  of  nomenclature  appears  to  prevail  in  the  eastern 
and  southern  parts  of  the  continent. 

"The  Rev.  W.  Ridley,  M.A.,  eminent  amongst  the  philologists  of 
Australia,  says  the  following  are  the  names  of  some  languages 
spoken  in  the  interior : — 1.  Kamilaroi ;  2.  Wolaroi ;  3.  Wiraiaroi ; 
4.  Wailwun ;  5.  Kogai ;  6.  Pikumbul ;  7.  Paiamba ;  8.  Kiugi ; — 
the  first  five  of  these  are  named  after  their  negatives.  In  the 
first  Kamil  signifies  *no';  in  the  second  Wol  is  'no';  in  the  third 
Wira  is  'no';  in  the  fourth  Wail  is  'no';  in  the  fifth  Ko  is  'no'. 
In  Pikumbul  on  the  other  hand  Piku  means  'yes'." 

Indeed  the  whole  evidence  is  in  confirmation  of  what  has  been 
stated  by  me  (Prehistoric  Comparative  Philology  and  Mythology, 
London,  Triibner)  that  under  the  doctrine  of  the  Four  Worlds 
taught  in  the  School  of  Pergamos  the  ancients  preserved  a  know- 
ledge of  what  was  known  to  their  predecessors  m  Babylon.  The 
Austral  world,  which  in  the  globe  balanced  our  world,  was  Austral- 
asia^ as  in  the  other  hemisphere  the  North  and  South  Worlds 
were  North  and  South  America. 

Thus  the  knowledge  of  this  intercourse  was  long  lost,  until  now 
we  can  restore  a  passage  of  many  thousands  of  years  old  in  the 
history  of  Australia. 
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IV.  Critique  on  Mr  Hyde  Clarke  8  Theory  of  the  BeUxHofti  of 
the  Australian  to  the  South  African  {Bantu)  Languages.  By 
Theophilus  Hahn,  Ph.D. 

[Read  Oct.  29,  1879.] 

In  the  last  meeting  of  this  Society,  a  paper  from  Mr  Hyde 
Clarke  was  read  "  On  the  Languages  of  the  Mozambique  and  of 
the  South  of  Africa  in  their  relation  to  the  Languages  of  Australia." 

As  many  of  the  gentlemen  now  present  had  not  the  opportunity 
of  hearing  this  paper,  I  shall  repeat  its  main  points. 

The  very  title  is  misleading.  To  speak  in  the  style  of  Mr  Hyde 
Clarke,  we  might  say :  "  On  the  Languages  of  England  and  those 
of  the  Indo-European  Family  and  their  Relation  to  the  Semitic;" 
just  as  if  the  language  of  England,  with  its  dialects,  does  not 
belong  to  the  Indo-European  family. 

Mr  Hyde  Clarke  says  ''that  the  South  African  and  Mozambique 
languages  are  related  to  the  languages  of  Australia.''  He  bases 
his  arguments  chiefly  on  very  superficial  resemblances  between 
some  seventy  words,  picked  indiscriminately  from  various  Australian 
languages,  and  words  from  the  languages  of  the  South  African  class. 

I  have  carefully  gone  over  Mr  Hyde  Clarke's  paper,  and 
speaking  advisedly  I  am  convinced  that  he  is  not  familiar  with 
the  method  of  Comparative  Philology  in  general,  and  that  his 
knowledge  of  the  African,  Australian  and  Dravidian  languages 
is  exceedingly  limited. 

The  two  chief  rules  which  in  all  comparative  processes  must  be 
observed,  are : 

(1)  "That  comparisons  must  have  in  view  the  established 
lines  of  genetic  connection." 

(2)  "That  the  comparer  must  be  equally  versed  in  the 
materials  of  both  sides  of  the  comparison."     (Whitney.) 

Against  both  laws  Mr  Hyde  Clarke  has  gravely  sinned.  Before 
he  ventured  to  institute  etymological  comparisons  he  ought  to 
have  convinced  us  of  the  coincidence  of  the  main  features  in  the 
Bantu  and  Australian  languages. 

Both  classes  of  languages  belong  morphologically  to  the  agglu^ 
tinative  class,  that  is,  a  word  may  consist  of  diverse  elements, 
of  which  one  part,  the  root,  alone  contains  the  leading  idea, 
the  main  thought  or  conception,  and  to  this  root  or  substance 
other  formative  elements  are  applied,  by  prefixing  or  suffixing; 
moulding  the  substance  of  the  root  into  various  shapes.  A  few 
examples  will  illustrate  this  explanation. 

Knoi  in  Hottentot  is  the  root  of  man ;  from  this  root  we  caa 
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form  the  following  derivatives :  khoi-b,  ihe  man,  khoi-s,  the  woman, 
khoi-^,  the  men,  khoi-ti,  the  women,  Rhoi-si,  adj.  a  new  base, 
irom  this  khoi-si-s,  hvmanity;  by  applying  new  suffixes  khoi-si-ga- 
gu,  we  have  to  he  friendly  towards  each  other,  and  from  this  by 
suffixing  the  sex-denoting  particle  a,  we  have  again  khoi-si-ga-gu-s, 
friendship,  husbandry. 

Or  in  Turkish  kopek,  dog,  sing.,  kopekler,  plur.  dogs ;  Selim, 
nom.  propr.  masc.,  Selim-a,  nom.  propr.  fern. ;  et,  meat,  flesh, 
etli,  fUshy ;  akyl,  reason,  akylli,  clever,  i.e.  full  of  reason. 

What  in  these  languages  is  expressed  by  suffixes,  the  Bantu 
and  Pol}mesian  languages  express  by  prefixes. 

This  agglutinating  or  agglomerating  process  is  all  the  South 
African  and  Australian  languages  can  be  said  to  have  in  common. 
The  mode  of  agglutinating  however  in  ike  one  is  totally  different 
from  that  in  the  other;  the  South  African  or  Bantu  languages 
being  Prefix-pronominal  languages,  while  the  Australian  are 
strictly  Suffix-ian^ages. 

I  shall  now  give  a  short  sketch  of  the  characteristics  of  each 
class  of  language,  which  will  put  the  striking  difference  between 
the  two  at  once  into  bold  relief. 

In  the  Australian  languages  the  Phonology  is  very  simple. 
There  are  five  vowels,  ana  also  five  diphthongs ;  but  these  latter 
are  not  diphthongs  in  the  true  sense  of  the  word,  but  merely  loose 
combinations  of  vowels.  The  consonants  are  only  eleven,  and  we 
miss  the  mediae  6,  g,  d,  the  sibilants  s  and  z,  the  spirants  /  and  v, 
and  the  aspirate  h  (according  to  Hall,  XJ.  S.  ExpL). 

Almost  every  word  commences  with  a  consonant,  and  three- 
fifths  of  the  words  end  with  a  consonant,  generally  I,  r,  or  a  nasal 
tijT.     Kulang,  child ;  mammul,  son. 
The  accent  rests  on  the  penultimate. 

Let  us  now  compare  the  Phonology  of  the  Bantu  languages. 
All  the  Bantu  idioms  have  the  three  radical  vowels,  a,  i,  u;  e 
and  0  in  most  cases  prove  to  be  contractions  of  a -hi  and  a-^u. 
There  are  seven  diphthong,  two  more  than  in  the  Australian 
languages.  The  Bantu  besides  are  very  rich  in  consonants,  show- 
ing an  average  of  twenty-five,  and  those  wanting  in  the  Av/4ralian, 
are  in  Bantu  the  chief  phonetic  components  of  words. 

There  is  in  Bantu  a  strong  inclmatioti  to  commence  the  words 
with  vowels  which  may  clearly  be  observed  in  those  dialects,  which 
preserved  most  distinctly  the  original  features  of  the  primitive 
Bantu.  On  account  of  having  the  accent  generally  on  the  ultimate 
or  penultimate,  the  vowel  in  the  commencement  (Anlaut)  has 
dropped. 

Every  word  in  Bantu  ends  in  a  vowel  (Auslaut  vocalisch); 
where  a  consonant  now  occurs  the  previous  existence  of  a  vowel 
can  be  proved. 
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It  must  also  be  mentioned  that  all  verbal  roots  end  in  a,  for 
instance :  ' 

Kafir,      tanda,      to  love 
Suaheli,  pata,         to  reach 
Herero,    nungira,  to  speak 
Tsuana,  rata,         to  love. 
The  Australian  languages  do  not  show  such  peculiarities,  but 
their  verbs  frequently  end  m  consonants  as  well  as  in  vowels : 

taarcung,     to  bend  kuraaku,     to  kick 

burnt,     to  fish  pygi»     ^^  rise 

yeung,     to  hold  kero,     to  pluck 
wakka,     to  be. 

So  much  as  regards  the  phonetic  appearance  of  the  words. 

Both  languages,  it  is  true,  agree  in  having  no  gender ;  but  the 
Bantu  languages  have  a  most  efficient  substitute  for  the  article, 
the  pronominal  prefix,  which  divides  the  substantive  into  vaiious 
classes. 

Again,  the  Australian  languages  have  no  plural*  or  dual 
Makoro  means  fi^h  and  fishes )  tulun  means  mouse  and  mice\ 
tipin  means  bird  and  birds,  etc.,  etc. 

In  very  few  instances  for  words  which  mean  human  beings, 
a  plural  has  been  established  (vide  Grey's  Vocabulary). 

A  similar  instance  we  have  in  the  dialect  of  the  Kham-Bu^- 
man  language,  on  the  northern  border  of  our  colony. 

The  South  African  languages  on  the  other  hand  clearlj 
distmguish  a  singular,  a  plural,  and  a  collective  by  the  means 
of  prefixes.  As  a  rule,  words  in  Bantu  are  modified,  not  bt 
suffixing,  but  by  prefixing  the  various  elements  of  modification, 
m  order  to  form  new  bases  from  the  roots,  while  the  AustraUan 
languages  are  strictly  suffixing,  so  strictly  indeed,  that  even  our 
prepositions  are  expressed  by  post-positions.     In  Bantu  also  all 

?nffi v'L?  ^^l^  \  pronominal  nature,  while  this  cannot  be  said  of  the 
suffixes  m  the  Australian  idioms. 

these  w;f  ^  ^l^J^he  Bantu  languages  are  prefix  languages,  and 
Sat  to  wf '  ^''  ?^  ^  pronominal  nature.  But  I  also  ^mention, 
also  tmZ  ""'Bn^T  '^  «"i«*^^^^^«  ^'  ^^^^^  roots  they  apply 
nominal  SLr^K  ^^^^  ^^l^^  ^^  ^^*  ^PP^^  ^  ^  «f  »  P^ 
«o  that  th^  np4  K  '^r  ^.^  ^^.^  "^"^^y  Tiomhif^  character. 
JnvativesV:!^^^^^^  '""^  ^PP^^^^^  ^'  -«--'  - 

"       in-ko^  S^     . .  ^  isi-kal-o,  the  call 

hamba  t^''„n'^  m-kos-azana,  the  chief's  daugJder 

^^ds^^tol^  hamb-ela,  to  attack 

>      ^^'^  tand-ana,  to  love  each,  othe^^  {mutually) 


it 
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In  the  Australian  languages  also  new  bases  of  words  are  formed 
>y  suffixing  certain  particles  and  elements,  whose  true  nature  ^jud 
irig^n  is  very  dubious.  Some  appeal  to  be  crjrstallised  post- 
x>sitional  elements,  others  to  be  obtruncated  nominal  elements  of 
\  collective  nature,  very  few  again  seem  to  be  pronominal.  The 
nodification  of  words  is  affected  by  suffixes ;  and  we  should  expect, 
IS  they  have  to  perform  a  task  similar  to  that  of  the  Bantu 
prefixes,  they  also  should  be  of  a  pronominal  nature.  This  however, 
18  stated,  is  not  the  case. 

Another  significant  feature  in  the  Bantu  is  that  every 
idjective  stands  in  the  position  of  a  suffix  to  its  substantive, 
idopting  at  the  same  time  the  prefix  of  the  substantive. 

Herero:  omu-ndu,  omu-nene;  the  man,  the  big  one. 
rhis  is  not  the  case  in  the  Australian.     If  a  word  adopts  suffixes, 
employed  for  the  modification  of  substantives,  it  becomes  at  once 
%  substantive. 

It  must  also  be  mentioned  that  the  Bantu  idioms  are  not  very 
prolific  in  adjective  roots,  and  they,  to  supply  this  want,  express 
adjectives  or  adjective  meanings  by  a  substantive  with  a  preposition. 
The  beautiful  girl  is  expressed,  the  girl  with  beauty.  The  clever 
man,  the  wan  with  cleverness. 

The  Bantu  languages  throughout  express  the  various  cases 
by  pronominal  particles  or  prepositions,  but  these  cases,  of  which 
for  instance  the  Macquane  dialect  in  Australia  has  ten,  are 
expressed  strictly  by  suffixes. 

We  come  now  to  the  numerals. 

The  Bantu  languages  show  the  same  root  all  over,  and  con- 
sequently the  same  system  of  counting.  It  is  the  so-called  quinal 
system. 

Herero. 


Kafir. 

1. 

i-nye 

2. 

zi-mbini 

3. 

zin-tatu 

4. 

zi-ne 

5. 

zin-hlanu 

6. 

zin-tandatu 

7. 

zi-ten  e 

8. 

zi-mbo  0 

mue 


SUAHELI. 

m-moga 

m-bili 

tatu 

n-ne 

tano 

setta 

sabaa 

nane. 


van 

tatu 

ne 

tano 

hamboumue 

hambombari 

hambontatu 

&c. 
From  "one'*  to  "five"  the  common  origin  is  quite  clear, 
but  from  "six"  to  "ten"  in  some  languages  the  original  roots 
«eem  to  have  been  lost  and  replaced  by  new  forms,  especially 
from  the  neighbours  with  whom  they  came  into  commercial  contact 
(vide  the  Kisuaheli). 

The  Australian  languages  have  not  developed   beyond   four, 
many  even,  as  our  Bushmen,  not  beyond  two. 
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Need  I  say,  that  the  pronominal  elements  in  the  Banta 
show  a  variety  unsurpassed  almost  in  any  other  language  in  the 
world,  and  that  the  Australian  languages  can  in  this  respect  not 
compare  with  them  ? 

I  might  speak  for  another  hour  were  I  to  draw  only  a  com- 
parative sketch  of  the  Bantu  and  Australian  verb.  One  thing 
however  is  so  peculiar  to  the  Australian  languages,  that  I  find  no 
analogy  to  it  in  any  other  class  of  human  speech :  it  is  the  mode  of 
forming  the  passive.  The  person  in  passive  who  is  the  sufferer  is 
expressed  in  the  accusative  and  not  in  the  nominative.  Me  is 
beaten,  says  the  Australian,  not  I  am  beaten— or  to  express  it  more 
distinctly :  "  While  the  active  is  formed  by  putting  the  pronoun  of 
the  verb  before  the  verhy  the  pa&sive  is  formed  by  suffixing  the 
objective  form  of  the  verbal  pronoun  to  an  impersonal  form  of  the 
verb."     (Friedr.  MuUer  s  Sprachwissenschaft) 

So  much  on  the  morphological  difference  of  the  two  classes 
of  languages.  Morpholo^cal  relationship  is  entirely  out  of  the 
question,  and  consequently  we  dare  not  venture  on  etymological 
comparison.  But  to  do  justice  to  Mr  Hyde  Clarke,  I  have  taken 
the  trouble  to  look  all  the  words  up  produced  by  him  and  to 
analyze  them:  but  I  regret  to  say  that  not  one  single  word 
could  stand  the  test  The  following  analysis  must  speak  for  itself 
It  will  convince  everyone,  that  Mr  Hyde  Clarke's  strongest  point 
of  argument,  the  resemblance  in  the  initials  of  the  words,  tsAeA  like 
snow  before  a  tropical  sun,  as  soon  as  it  is  examined  by  the  method 
of  linguistic  anatomy. 

Man.        Austral.,  Tarra  kdiu  (kola) 

Africa,  tJmsentandu,    a  kola. 

Mr  Hyde  Clarke  should,  before  giving  this  word  akala,  have 
compared  the  word  for  man  in  all  the  other  Bantu  dialects»| 
and  he  would  have  found  that  akala  is  a  dilapidated  fonn, 
originally  being  babalaka,  the  first  ha  being  prefix  plur.  and 
balaka  the  radix.  I  have  already  stated  the  tendency  in  Bantu 
phonology  to  drop  the  initial  on  account  of  the  accent  being  on 
the  ultimate  or  penultimate. 

Woman.        Austral.,  Yarra,        bagarrook,  bajor 

African,  Ngombe,    baketo 
„        Kabenda,    badshento. 

In  Yarra  the  root  is  bagarrook  or  bajor,  so  that  the  initial 
syllable  ba  forms  an  essential  phonetic  component  of  the  root| 
and  if  omitted  may  involve  a  similar  change  in  meaning,  as  if  iit 
German  from  the  word  fcengel  (ruffian)  the  initial  h  were  stnicfc 
off,  and  we  had  the  word  engel  (angel);  but  the  Bantu  word 
according  to  Koelle 
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n-dsento  sing.  ba-dsento  pluif. 

n  and  ba  being  the  prefixes  and  dsento  the  root,  which  latter  can- 
not be  compared  with  bagarrook  or  bajor.  The  same  argument 
applies  to  ba-keto  and  bajoor,  where  in  ba-keto  ba  is  prefix  and 
keto  the  root. 

Daughter.        Austkal,,  Yarra,    munggip 

African,  Meto,      moanaka 

The  Bantu  (Afir.)  root  is  anaka,  and  mo  is  the  prefix  sing. 
Therefore  a  comparison  between  anaka  and  munggip  is  impossible. 

Father,        Austral.,  Yarra,      marmun 

African,  mama  (mother) 

Mother.       Austral.,  Yarra,      baboop 

African,  baba  {father)  * 

On  such  arbitrary  comparisons  of  words  comment  is  surely 
unnecessary. 

Brother,        Austral.,  Yarra,      banggannoo 

African,  Lubalo,     pangiandenge 

Here  according  to  Hyde  Clarke  the  Yarra  word  for  brother  con- 
fflsts  of  a  simplex,  while  the  Lubalo  word  {vide  Koelle)  is  a  derivative 
or  composite,  consisting  of  the  two  nominal  roots,  pangi  and  ndenge. 
The  sister  dialects  of  the  Lubalo  show  the  following  forms : 

Musentandu,    pangi  Basundo,     panki 

Kasands,  pandsi  Songo,         panget 

Ngombe,  pantsi 

and  the  Lubalo  form  denge  is  in 

Ngola,     denk  Kisama,    ndengetu; 

in  the  latter  form  no  doubt  n  in  ndeng  is  an  obliterated  prefix. 

Sister.        Austral.,  Yarra,    latingata 
African,  ndengetu 

Here  Mr  Hyde  Clarke  has  not  been  very  careful  in  quoting.  In 
the  whole  of  Class  X.  under  the  heading  younger  sister  there  is  only 
in  the  Kisama  dialect  the  form  ndengetu  to  be  found,  but  with  the 
addition  of  diaumhettu.  Now  this  ndengetu  at  very  first  sight 
shows  its  kinship  with  ndengetu  (Kisama),  denk  (Ngola)  and  denge 
in  pangiandenge  {vide  Koelle  X.  sub  '*  younger  brother").  I  have 
already  stated,  that  denge  in  pangiandenge  had  nothing  to  do 
with  the  Yarra  word  bang  for  brother,  and  certainly  the  same 
bang  has  nothing  to  do  with  latingata,  sister. 

Eye.        Austral.,  Yarra,    mee  merring 
African,  [meso] 

VOL.  U.  FT.  1.  3 
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Here  again  (^vide  Koelle)  me-ao  is  the  plural  form  of  the  angalar 
di-so,  me  and  di  being  prefixes  and  so  being  the  radix ;  therefore 
so  (Afr.)  and  merring  (Austral.)  cannot  be  compared  together. 
If  we  would  follow  Hyde  Clarke  s  method,  we  may  compare 
Hottentot  (Namaqua)  mu-s  with  Bantu  meso.  In  ama  ||  osa»  Kafir, 
we  have  the  same  root  so,  with  the  fuller  prefix  ili,  ili-so. 

Tooth.        Austral.,  Tarra,    leeang 

African,  leeno  (H.C.) 

Our  author  here  has  oommited  forgery ! 

The  African  word  given  by  Koelle  is  li-no ;  why  write  it  leeno  ? 
(vide  Koelle,  Class  xi.)  li  prefix  and  no  root;  therefore  no  and 
leeang  cannot  be  compared  together ;  for  Ama  1|  osa  we  izi-nyo. 

NaveL        Austral.,  Tarra,     moondok 
African,  mutoku 

Need  I  say  that  mu  is  prefix  and  toku  radix,  which  does  not 
allow  itself  to  be  compared  with  moondok  ? 

Knee.        Austral.,  Yarra,    barreng 
African,  bondo 

The  same  mistake  as  before.  In  the  Maravi  {vide  Koelle, 
sub  "knee"  Class  xi.)  bondo  very  likely  originated  from  bo-ondo,  as 
the  plural  shows  ma-ondo ;  in  Nyamban  d-ondu,  plur.  ma-dondu, 
therefore  b  or  bo  prefix  sing,  and  ondo  or  ndo  or  ndondo  have 
nothing  to  do  with  barreng. 

Bone.        Austral.,  Tarra^        malingo 
African,  Kiriman,     li-kuwa 

Radix  kuwa  and  li  prefix ;  therefore  kuwa  cannot  be  compared 
with  malingo.  Compare  also  in  Matatan  sing,  ne-kuwa,  plur.  ma- 
kuwa. 

Skin.        Austral.,  Yarra,      morrok 
African,  Lubalo,      mungoto 

Mu  in  the  African  word  is  prefix  and  n&poto  radix,  which  can- 
not possibly  be  compared  with  the  Australian  morrok.  Vide  in 
Kisama,  sing,  mu-nkot,  plur.  mi-nkot. 

Beak.        Austral.,  Yarra^    baargin-boon 
African,  poono 

I  have  searched  in  vain  in  Koelle's  Polyglot  for  the  word  Beak, 
perhaps  our  author  means  Buck ;  if  so  we  must  remind  him  that 
Australia  has  no  bucks  or  goats,  and  that  these  animals  have  been 
imported  by  Europeans.  Therefore  baargin  is  a  word  of  a  later 
date  and  acunits  no  comparison  with  the  AfricfUd  word. 
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Knife.        Austral.,  Yarra,    kalbeen 
Afbican,  mu-kalo 

m-bene 

From  a  (x>mi)arison  with  the  Nyamban  word  in  Koelle,  it  is 
obvious  that  kalo  ia  the  root  and  mu  prefix  sing.  In  Nyamban 
n-kala  sing.,  me-kala  plur. ;  in  m-bene,  plur.  mim-bene,  m  and 
mim  are  prefixes  and  bene  radix. 

Axe.        Austral.,  Yarra,      karrgeen 
African,  Marawi,     koangoa 

As  can  be  seen  from  the  plural  of  koangoa  the  original  form 
must  have  been  nkoan-goa,  and  this  form  is  nothing  but  a  redupli- 
cation of  the  form  nkoa.  Compare  also  in  Kikama,  de-koa  smg. 
plur.  ma-koa ;  or  Lubalo,  nyanga  sing,  manyanga  plur.  Where  in 
this  instance  resemblance  exists  between  the  Australian  and 
African  word,  is  not  quite  cleax . 

Spear.        Austral.,  Yarra,     goeeon 
African,  Lubalo,    ngaya 

In  the  African  word  n  is  prefix  and  gaya  is  radix;  but  we 
might  just  as  well  compare  Hottentot  goab  with  the  Lubalo 
gaya 

Stone.        Austral.,  Yarra»    moojerr 
African,  mo-ara 

It  am)ears  that  Mr  Hyde  Clarke  has  given  the  Marawi  singular 
form.  From  a  comparison  with  the  plural  mi-ara)  he  might  have 
seen  that  ara  is  radix  and  mo  prefix.  This  ara  however  is  an 
obliterated  form  which,  as  a  comparison  of  the  dialects  in  Classes 
X.  and  XL  shows,  had  a  fuller  primitive  form,  tali,  tadi  or  tari, 
which  cannot  be  compared  with  moojerr. 

Mope.        Austral.,  Yarra,        woodel 
African,  Mbamba     wondi 

Koelle  gives  for  the  sing,  wondi,  the  plur.  endi,  leaving  oonse- 
cjuently  ndi  as  root^  and  wo  and  e  as  prefixes.  Therefore  comparison 
is  out  of  question. 

Stick.        Austral.,  Yarra,         kalk 
African,  Kabenda,     koko 

The  African  word  is  formed  by  reduplication  and  does  not 
simply  mean  a  stick  but  a  walkina-etick ;  the  original  radix 
therefore  is  Ko  or  Ea  The  Austral,  kalk  ends  in  a  consonant, 
'which,  as  already  stated,  is  not  the  case  with  Bantu  words. 
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CoaL        Austral.,  Yarra,         kanendurr 
African,  Ngombe\ 

Basundel,  kala 
Marawi  ) 

Why  not  rather  compare  the  African  word  vrith  our  coal  ? 

Leaf.        Austral.,  Yarra,         jenrang 
African,  Bumbete,    jish 

Anybody  acquainted  with  Bantu  knows  that  no  Bantu  word 
ends  with  ah  ;  but  Mr  Hyde  Clarke  gives  ^ish,  while  the  authority 
he  quotes  (Koelle,  Class  X,  suh  "lejS")  gives  in  Bumbete,  dsues^ 
which  originally  was  either  dsuesa  or  dsaesu.  It  is  very  paanibl  to 
think  that  our  author  again  should  have  quoted  from  Koelle,  what 
never  was  meant  by  him. 

Yam.        Austral.,  Yarra,         barrm 
African,  Eabenda,    mbala 

It  suffices  to  say  that  the  yam  is  not  a  plant  of  Australia,  but 
of  Central  Africa  and  the  West  Indies.  It  has  be«i  imported  into 
Australia,  by  the  white  colonists. 

Cat  Austral.,  bededil 

African,  Mimbona,    budi 

It  is  necessary  that  we  must  refer  Mr  Hyde  Clarke  to  Wallace's 
excellent  work  on  the  geographical  distribution  of  animals,  where 
he  will  learn,  that  Austraha  never  was  inhabited  by  the  Felidae, 
not  even  in  former  geological  epochs. 

Mosquito.        Austral.,  Yarra,         go  gook 

African,  Mbamba,    ngu-ngu 

The  African  word  is  a  reduplication  of  ngu,  the  AustraUan 
word  closes  with  a  consonant. 

Lizard.        Austral.,  Yarra,    tourroop 

African,  tabarrada  (according  H,C.) 

I  carefully  perused  Koelle,  but  could  not  find  the  form  quoted 
by  Mr  Hyde  Clarke.  In  Class  Xl.  however,  Kiriman  dialect,  we 
find  nt&-bardda,  which,  as  the  double  accent  shows,  is  a  composite, 
consisting  of  two  roots,  and  undoubtedly  identical  with  the  Nyambao, 
Class  XI.,  ki-warat&ta.     Any  further  commentary  is  unnecessaiy. 

Little.        Austral.,  Yarra,    wy-krook 

African,  wae-tola  accord.  H.C. 

o-kiere  (Bumbete) 

The  form  waetola  is  not  to  be  met  with  in  Koelle,  but  Class  x., 
jKasands  dialect,  has  watola  and  Lubalo  watolo  and  Songo  ^atolu. 


1 879.]  Mr  Hyde  Glark^s  paper.  37 

"Wa  is  prefix  adjectivi,  as  can  be  seen  nnder  **Great'' ;  wa-kolu  in 
Songo  dialect,  wa-kolu  in  Lubalo,  and  wongulu  in  Nbamba.  There 
13  evidently  a  greater  phonetic  resemblance  between  wykrook  and 
mrakolu,  than  between  wykrook  and  watolu. 

As  regards  the  word  okiere,  we  might  just  as  well  compare  it 
vHth  Hottentot  khari  and  German  klein. 

White.        Austral.,  Yarra,    tamborreen 

African,  [a-pfiirag]  according  to  HLC. 

Koelle  gives  under  Bumbete  a-pfiira;  a  or  wa  being  prefix 
adjectivi;  compare  for  instance  a-pina,  black  How  can  therefore 
the  radix  pfura  be  compared  with  tamborreen  ? 

BUick,        Austral.,  Yarra,    woo-garring 

African,  woo-ripa  according  H.O. 

The  form  quoted  by  Hyde  Clarke  is  nowhere  to,  be  met  with 
in  Koelle;  but  in  Class  XL  of  the  Meto  dialect,  we  find  wuripa, 
wu  being  prefix  and  ripa  the  root 

Young.        Austral.,  Yarra,       boop 
African,  Kanyika,  biop 

In  Kanyika  bi  is  prefix,  leaving  op  as  root ;  a  more  primitive 
form  is  opa. 

War^tu        Austral.,  Yarra,    loombadin 
African,  [adomi] 

The  African  word  is  not  quite  distinctly  written  in  the  manu- 
script copy  of  Hyde  Clarke.  If  we  however  should  be  correct, 
the  word  adomi  is  not  to  be  met  with  in  Koelle's  Polyglot  Instead 
of  warm  Koelle  has  hot,  but  even  under  the  heading  of  the  latter 
word  in  Class  X.  and  Xl.  there  is  no  word  to  be  met  with,  which 
allows  a  comparison  with  the  Australian  word. 

Go,         Austral.,  Yarra,      yani 
African,  Lubalo,    yami 

The  Lubalo  form  however  is  an  obliterated  form  of  a  more 
primitive  one,  as  can  be  seen  from  the  Songo  giyam.  Therefore  no 
comparison  can  be  admitted. 

Come.        Austral.,  Yarra  (?)    wandeat 
African  uta 

No  further  commentary  is  required  I 

CougK        Austral.,  kooningoon 

.     .         African,  Orangu,      ekona 

Here  Mr  Hyde  Clarke,  to  support  his  theory,  passes  to  Class  ix. 
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Die.  ^      AusTBAL.,  wykit 

African,  Meto,     ukoa 

In  ukoa  u  is  prefix  and  koa  radix;  therefore  koa  and  wykit 
cannot  be  coiopared. 

War.        Austral.,  ngatong 

African,  ngondo,    koto 

Hyde  Clarke  has  taken  the  African  word  ngondo  firom  the 
Muntu  dialect  and  koto  from  the  Eoriman,  to  make  ends  meet  In 
the  word  ngondo  however  n  appears  to  be  a  prefix,  leaving  gondo 
as  radix  ;  this  root  agrees  with  the  Maravi  khondo^  the  Meto  koto^ 
and  Matatan  kodo. 

SuTh.        Austral.,  Yarra,        ngumi 
African,  Pangela,    ekombi 

Lubalo,      nkima  (moon) 

In  the  Pimgela  word  e  is  prefix,  and  kombi  the  radix ;  and  in 
the  Lubalo  nkima,  n  is  prefix  and  kima  radix.  But  kima  means 
moon,  we  need  therefore  say  nothing  more. 

Moon.        Austral.,  Yarra,     meene-an 

African,   Lubalo,    moanga  (sun) 

Mo  is  prefix  in  the  Lubalo  word  and  anga  radix.  Besides  anga 
8un  can  not  be  compared  with  meenean  moon;  but  why  not 
rather  compare  the  Australian  word  with  our  moon  ? 

Sky.        Austral.,  Yarra,        woorwarra 
African,  Eiriman,    wa-moluku 

Koelle  rives  the  Matatan  word,  wa-molugu,  wa  being  prefix  and 
moluku  radix.     Where  is  the  resemblance  ? 

Day.        Austral.,  Yarra,  karromeen 

African,  Musentandu,    muini 

Where  is  the  resemblance  here  ? 

Night.        Austral.,  Yarra,         barren 
African,  Kabenda,    buila 
Comparison  absurd  I 

Rain.        Austral.,  Yarra,    al 

African,  Meto,      epula 

In  Meto  e  is  prefix  and  pula  radix.  In  Herero  we  have  od- 
buro,  om  prefix  and  buro  radix.! 

Dew.        Austral.,  Yarra,    warrong 
African,  Sobo,      ewuru 

The  Sobo  is  a  suffix  language  and  in  Koelle  belongs  to  Class  V^ 
therefore  no  comparison  to  be  admitted. 
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FaXL        Austral.,  Tarra,        baderin 
African,  Kabenda,    buidi 

Mr  Hyde  Clarke  does  not  quote  correctly;  the  word  buidi 
Appears  in  the  Mimbona  dialect  and  Musentandu  (om-buidi  and 
mbuidi) ;  the  same  in  Basunde.  In  Bantu  the  initial  is  biii,  while 
it  is  in  Australian  ba;  the  Australian  baderin  besides  ends  in  a 
consonant 

SU.        Austral.,  Yarra^         ngalimba 
African,  Marimba,    kala 

As  can  be  seen  from  the  Kiriman,  Matatan,  etc.,  the  fuller  form 
appears  to  be  kelata  or  kalata.  Still  it  does  not  compare  with 
the  Australian. 

Dream.        Austral.,  Yarra,    yi-ook-gen 
African,  gona 

I  must  remind  Mr  Hyde  Clarke  that  he  thinks  it  of  great 
importance,  that  the  initials  should  agree. 

Qive,        Austral.,  Yarra^    woonga 
Afbican,  Meto,     wunya 

Eoelle  gives  for  I  give  thee,  u  wunya.  So  nyS  appears  to  be  the 
jNTonoun  of  the  second  person  and  leaves  wu  as  root 

Cut        Austral.,  Yarra,        bundi 
African,  Easands,    batura 

Eoelle  gives  the  word  in  African  for  to  ct^  a  tree.  Still  no  one 
would  think  of  comparing  bdtura  with  bundi. 

Two.       Austral.,  bollo-wan 
African,  beli,  peli 

There  are  other  more  primitive  forms  in  Bantu,  like  vari  and 
binL    But  still  beli  and  bollowan  cannot  be  compared. 
Now  let  us  go  over  to  Mr  Hyde  Clarke's,  second  list 

AusTRAi..  African. 

Man.        Echuca,      moanit  M^^^^^i      ^^^^^'^ 

Yelton,       maalee  Eiriman,       mu-lo 

Morcovia^    nunna  Nyamban,    nona 

Balmoral,   beng  Marawi,        bo-ana 

Eoelle  gives  in  Eiriman  &c  mo-anna^  plur.  manna,  evidently 
contracted  fix>m  ma-ana.  Therefore  mo  and  ma  beinff  prefixes, 
leave  the  root  anna  which  cannot  be  compared  wiux  moanit 
In  Kiriman  according  to  Eoelle  we  have  mu-lo  sing,  le-ana^  plur. 
do  boana,  showing  lo  and  ana  as  roots.  Therefore  no  comparison 
<tt  here  be  admitted. 
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Head.        Qunbower,    moorun  '   Kiriman,  mu-ru 

In  the  African  word  mu  is  prefix  and  ru  is  radix. 

Hair,        AUSTRAL.,  WickliflFe,    marah 
African,  Kiriman,      murit 

The  root  of  the  Kiriman  word  Ls  rit,  that  settles  the  matter. 

Yarra,        yarre  Meto,       ikarare 

Absurd ! 

Gippsland,  leet  Mutsaya,  lefii 

In  Mutsaya  fu  is  radix. 

Echuca,      boka  Eisama,  mbeta 

It  is  not  clear  where  here  the  resemblance  is  ! 

Ear.        Echuca,      marrmo        Matatan,  maro 

Ro  is  the  root  in  Matatan.  I  feel  therefore  more  inclined  to 
compare,  ^  la  Mr  Hyde  Clarke,  aro  with  English  ear  or  Latin  auri& 

In  Yarra  wooring  ear  is  again  compared  with  nyaru  in  Marawi 
Here  our  author  has  again  quoted  wrongly ;  as  Koelle  gives  the 
Marawi  word  sing,  kutu  and  plur.  makutu,  and  in  Meto  nyaro, 
plur.  maru.  This  maru  is  evidently  identical  with  mam  in 
Matatan ;  and  if  this  be  the  case,  then  also  wooring  in  Yarra  must 
be  identical  with  marrmo  in  Echuca.    But  this  is  not  the  casa 

Austral.  Afkican. 

Tooth.        Echuca,       derra  Nyamban,      di-no 

Sandford,     tungung 
Yarra,  leeang  Marawi,  leeno 

Here  again  we  have  another  instance  of  our  author  melting  the 
prefix  and  radix  together.  The  Nyamban  root  is  no,  having  in 
sing,  the  prefix  di  and  in  plur.  ma,  therefore  derra  cannot  be 
<K)mpared  with  no.  For  the  Yarra  leeang  our  friend  finds  a  match 
in  the  Marawi  leeno.  At  first  the  word  is  again  wrongly  quoted, 
second  it  is  not  written  leeno  but  li-no,  showing  the  radix  no  Uke 
the  Nyamban.  Koelle  gives  in  Marawi  tsi-no,  plur.  ma-no ;  leaving 
no  as  root,  which  is  identical  with  the  root  no  in  Nyamban.  If 
these  two  roots  are  identical,  then  also  the  Echuca  derra  and  the 
Yarra  leeang  should  be  identical.     This  is  not  the  case. 

Mouth.     Austral.,  Sandford,    muUong 
African,  Meto,  malagu 

As  can  be  seen  from  the  African  dialects  of  Kiriman,  Maiavi 
and  Bunda^  ma  is  prefix  and  lagu  root.    That  settles  the  question! 

Morcovia,  moun  Kabenda,  munua 

Nua  is  root.  Why  not  rather  compare  the  Australian  monn 
with  German  mund  ? 
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Austral.,  Hamilton,  kone  Lubalo,     li-kano 

Here  it  suits  our  author  s  convenience  to  separate  the  root  from 
fclie  prefix. 

Sun.       Austral.,  BuUoo,     tuni  (sun) 
African,  Muntu,     etana  {day) 
Kabenda,  tangu 

Tfo  commentary  is  required.  In  the  Yarra  dialect  of  Australia 
Mr  Hyde  Clarke  compares  "ngume"  (Yarra)  with  Pangela  in 
ekombL 

The  few  remaining  words  produced  by  Mr  Hyde  Clarke  are 
not  worth  discussing. 

Our  author  goes  on  to  say :  "It  is  very  seldom  that  we  can  so 
distinctly  lay  down  languages  which  are  really  related,  but  widely 
distributed.  There  is  therefore  no  mistake,  that  the  language  of 
the  Melbourne  tribes  is  of  common  origin  with  those  of  Mozam- 
bique. 

"A  curious  circumstance  will  be  noticed,  that  though  the  words 
may  differ  internally,  they  commonly  begin  with  the  same  con- 
sonants in  both  continents.  This  serves  to  mark  them.  For  in 
the  class  of  languages  to  which  they  belong,  the  Bantu  or  Kafifre, 
the  initial  syllable  is  of  great  import" 

Mr  Hyde  Clarke,  I  hope,  will  not  complain,  that  I  have  not 
paid  due  attention  to  this  point ;  and  it  is  chiefly  with  regard  to 
this  point,  that  I  have  pointed  out  his  errors.  Besides,  we  have 
had  often  occasion  to  show  how  careless  he  is  in  his  quotations,  and 
that  sometimes  he  has  even  altered  Koelle's  orthography,  thus 
producing  an  apparent  resemblance  between  the  Bantu  and 
Australian  words  greater  than  really  exists. 

Mr  Hyde  Clarke,  to  strengthen  his  argument,  refers  to  Dr  Bleek, 
saying  that  this  scholar  asserted  a  relationship  between  the  Bantu 
and  Australian  languages. 

I  have  tried  in  vain  to  get  hold  of  Dr  Bleek's  paper  he  refers 
to,  and  I  was  not  a  little  surprised  to  hear  from  Miss  L.  Lloyd,  the 
now  acting  Curator,  that  Dr  Bleek's  paper  is  not  in  the  Grey 
collection. 

I  can  however  state,  from  a  personal  conversation  I  once  had 
with  the  late  Dr  Bleek,  that  he  never  admitted  a  relationship 
between  the  Bantu  and  Australian  languages,  but  that  he 
morphologicafly  classed  the  languages  of  Australia  with  those 
of  West  Africa  (Bomu,  Tibbu,  Mandenga,  etc.) — languages  whose 
formative  elements  are  suffixes  and  not  prefixes  as  in  Bantu. 

As  to  his  remark  that  Dr  Caldwell  in  his  Comparative  Grammar 
of  the  Dravidian  Lang^iiages  finds  such  a  wonderiul  identity  of  the 
Australian  first  personal  pronoun  with  the  Dravidian,  I  mav  say, 
that  Dr  Caldwell  weakens  his  own  arguments,  by  also  pointing 
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to  the  Tibetian  first  personal  pronoun  and  the  first  personal 
pronoun  in  Chinese,  languages  known  to  belong  to  the  ieolatiag 
close. 

AusTRAu  Drav.  Tibet.  Chin. 

1  Pers.  na  na  (nan)  na  no 

2  a    •  •    • 

„    ni  ni 

One  word  more :  The  Geology,  Anthropology  and  past  histoiy  of 
Australia,  which  is  now  fairly  known  to  ua  from  the  sacoessfol 

researches  of  B.  Smyth,  Wallace,  Hale,  Gerland  and  Meyer,  teack 
us,  that  the  Australians  form  a  primitive  race  of  mankind  "  whidi 
has  been  superseded  in  other  countries  by  somewhat  higher  tnbefl^ 
which  in  successive  waves  have  ^read  themselves  from  their 
original  centres."  (Wallace.)  Agassiz  was  the  first  who  noticed 
the  fact,  and  after  him  it  was  confirmed  by  Darwin  and  Wallace 
"  that  the  different  races  of  man  are  distributed,  over  the  world  ib 
the  same  zoological  provinces,  as  those  inhabited  by  undoubtedly 
distinct  species  and  genera  of  mammsds."  (Darwin.)  Now  the 
Australian  race  is  almost  as  peculiar  and  isolated  as  its  flora  and 
fauna.  Moreover,  anthropologists  and  ethnologists,  amongst  the 
foremost  of  whom  we  may  name  Wallace,  Haeckel  and  Huxley 
— have  established  the  fact  beyond  doubt,  that  the  Papuans  of 
New  Guinea  and  of  Melanesia  class  nearest  in  their  physical 
appearance  with  the  South  African  tribes.  The  Papuans,  who  are 
a  decidedly  higher  race,  and  who  most  resemble  the  Afiricans,  may 
have  formed  a  second  great  wave  of  immigration,  spreading 
perhaps  by  means  of  islands  now  sunk  beneath  the  waters  of  the 
Indian  Ocean.  (Wallace.)  The  centre  from  which  these  migrations 
took  place  is  now  generally  assumed  to  be  that  submerged 
continent  known  by  the  name  of  Sclater  s  Lemuria^  (Peschel, 
Haeckel.) 

The  idea  therefore  that  Australia  has  been  inhabited  in  pre- 
historic times  by  a  white  race,  is  too  absurd  to  require  any  further 
remark. 
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Y.    On  ike  terms  Force  and  Energy.    By  C.  Llotd  Moboan, 
Bsq.,  Assoc.  R.S.M.,  F.G.S. 

[Read  1879,  Nov.  26.] 

Abstract. 

At  the  outset  the  chief  generalizations  of  the  **  Modem  Science 
of  Eneigy"  were  pointed  out. 

Energy  is  defined  as  the  power  of  doing  work ;  and  this  may 
be  measured  by  multiplying  uie  mass  moved  into  the  space  moved 
through.  Two  forms  of  energy  are  recognized  by  physicists. 
Actual  Energy  and  Potential  Energy.  Take  the  case  of  a 
swinging  pendulum.  At  the  end  of  each  swing,  in  the  transient 
moment  of  rest,  all  the  energy  is  potential ;  in  uie  lowest  position 
of  the  ''bob"  all  the  eneigy  is  actual  In  the  one  case  the 
pendulum  can  do  work  by  virtue  of  its  position :  in  the  other  case 
it  can  do  work  by  virtue  of  its  impetus.  In  other  words,  the 
pendulum  has  potential  energy  by  virtue  of  its  possible  motion; 
it  has  actual  energy  by  virtue  of  its  actual  motion. 

Transformation  of  Energy.  Energy  may  result  from  the 
motion  of  masses  or  the  motion  of  molecules.  The  motion  of 
masses  may  under  suitable  conditions  be  transformed  into  the 
motion  of  molecules,  and  one  kind  of  molecular  motion  may  be 
transformed  into  other  kinds.  For  example,  chemical  action  in 
a  battery,  or  heat  in  a  thermopyle,  may  be  transformed  into 
electricity:  this  electricity  may  be  made  to  take  on  the  form 
of  an  electric  spark,  giving  rise  to  sound,  heat,  and  light,  or  it  may 
be  made  to  effect  chemical  decomposition,  or  again  in  the  electric 
engine  it  may  be  made  to  raise  a  heavy  weight,  the  visible  motion 
of  which  in  its  fiedl  will,  as  it  strikes  the  earth,  be  converted  into 
audible  pulses  of  the  atmosphere  and  into  the  invisible  motion  of  heat. 

Conservalion  of  Energy.  Throughout  all  its  transformations 
energy  remains  constant  in  quantity.  It  may  at  one  time  exist 
as  potential  energy,  in  the  stone  for  example  that  projected  from 
the  hand  hesitates  as  it  were  for  a  moment  before  it  falls  again  to 
the  earth ;  at  another  time  as  actual  energy,  in  the  same  stone  for 
instance  as  it  is  actually  falling  through  space ;  and  once  more  as 
molecular  energy  when  the  stone  comes  to  rest  on  the  earth's  sur&ce 
and  gives  rise  to  the  motion  of  molecules.  But  it  always  exists.  We 
aie  never  thrown  into  a  state  of  intellectual  confusion  by  the 
sadden  disappearance  of  any  quantity,  however  small,  of  the  store 
of  energy  in  the  universe. 

Dieei^atum  of  Energy.  Transformations  of  energy  take  place 
more  rapidly  in  some  directions  than  in  others.    The  result  of  this 
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is  that  all  forms  tend  to  be  degraded  to  one  (the  lowest)  fonn; 
this  lowest  form  is  heat  uniformly  diffused  throughout  space. 

Attention  having  been  drawn  to  these  generalizations,  some 
the  confusions  arisingout  of  the  ambiguity  of  the  word 
were  pointed  out.  The  following  statements  of  physicists  w 
also  commented  on.  Taking  the  case  of  an  arrow  about  to 
discharged  from  a  fully-bent  bow,  one  physicist  says  that 
potential  energy  is  in  the  bow;  another  describes  the  arrow 
possessing  potential  energy ;  while  a  third  speaks  of  the  eneigf 
of  the  system  of  bow  and  arrow.  To  these  may  be  added  a  fourth 
view,  advocated  in  this  paper,  that  the  energy  is  in  the  fon» 
or  forces  concerned. 

Force,     There  are  two  very  distinct  definitions  of  force. 

I.  Force  is  any  cause  which  tends  to  urge  a  tnaterial  point  in  a 
definite  direction  and  with  a  definite  acceleration.  II.  Force  is  A$ 
rate  at  which  an  agent  does  work  per  unit  of  length.  In  this  paper 
the  word  force  is  used  in  the  former  sense. 

Energy  of  Motion  and  Energy  of  Tension.  In  place  of  the 
terms  actual  energy  and  potential  energy  it  has  been  proposed 
to  use  the  terms  energy  of  motion  and  energy  of  tension.  Take 
the  case  of  a  ball  fastened  to  one  end  of  an  india-rubber  string. 
When  the  ball  is  thrown  from  the  hand  it  has  energy  of  motion: 
when,  however,  it  is  stopped  by  the  stretched  string  the  energy  of 
motion  has  been  converted  into  energy  of  tension  in  the  india- 
rubber.  This  energy  of  tension  is  reconverted  into  energy  rf 
motion  as  the  ball  is  brought  back  to  the  hand  by  the  elastic!^ 
of  the  string.  But  what,  it  may  be  asked,  is  gained  by  the  use 
of  these  terms  ?  It  avoids  the  ambiguity  of  the  word  potential 
It  avoids  the  confusion  which  is  apt  to  arise  when  actual  or  possible 
motion  is  the  thing  regarded.  It  avoids  such  a  definition  as  that 
of  Clerk  Maxwell,  that  potential  energy  signifies  the  energy  which 
a  system  has  not  in  actual  possession  but  only  has  the  power 
to  acquire.  It  draws  attention  directly  to  the  force  or  forcei 
which  are  in  action,  and  it  leads  us  up  to  the  truth  that  motion 
and  tension  are  the  two  forms  under  which  force  makes  itself 
known  to  us. 

The  Persistence  of  Force,  According  to  the  principle  of  tie 
Conservation  of  Energy  the  total  amount  of  energy  in  the  universe 
remains  unaltered.  When  analysed  this  conception  comes  to  this; 
that  the  sum  of  the  actual  and  possible  motion  of  a  constant 
quantity  of  matter  is  itself  constant  But  this  actual  or  possible 
motion  is  not  itself  an  existence,  but  only  the  sign  of  an  existenoa 
And  the  existence  of  which  it  is  a  sign  is  force.  That  is  to  say, 
the  amount  of  motion  being  constant  the  amount  of  force  whidi 
produces  that  motion  must  also  be  constant.  This  generalization 
is  summed  up  in  the  expression  Resistance  of.  Force. 
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Amotmt  of  force  and  Intensity  of  force.  The  distinction  be- 
ween  the  amount  of  force  and  the  intensity  of  force  must  not 
te  lost  si^ht  of.  They  differ  in  this ;  that  the  intensity  of  force 
kivolves  tile  element  time,  which  is  not  involved  in  the  amount  of 
brce.  It  is  the  amount  not  the  intensity  of  force  which  is 
lersistent.  These  positions  in  fact  may  be  maintained :  I.  Force 
e  thai  which  produces  change  of  positian.  II.  Intensity  of  force 
t  measured  by  change  of  motion.  III.  Total  amount  of  force  is 
neasured  by  total  amount  of  change  of  position. 

Metaphysical  Force.  There  is  a  tendency  among  modem 
^ysiciats  to  set  aside  the  conception  of  force  the  cause  of 
mtiony  as  a  bit  of  mischievous  metaphysics.  The  word  force  is 
imly  retained  as  a  convenient  expression  for  a  rate.  It  is  not 
I  Uttle  strange  that  of  two  existences,  both  of  which  rest  on 
tfie  same  basis  experience,  the  one  (matter)  should  be  regarded 
18  essentially  physical,  while  the  other  (force)  is  looked  upon  as 
peculiarly  metaphysical 

The  two  objective  existences.  We  are  constantly  told  that  there 
are  two  things  which  have  objective  existences — Matter  and 
Eneigy.  Of  these,  one  (matter)  is  simple,  the  other  (energy)  is 
eompound.  For  the  conception  of  energy  involves  the  conception 
of  the  motion  of  matter  through  space.  In  both  cases  there  is 
quantitative  conservation.  The  amount  of  matter  is  constant. 
And  the  amount  of  actual  or  possible  motion  of  that  matter  is 
tiso  constant. 

It  is  here  maintained,  however,  that  the  two  things  which  have 
objective  existence  are  Matter  and  Force.  Both  of  these  are  simple 
indecomposable  existences.  In  both  there  is  quantitative  con-> 
lervation.  The  amount  of  matter  is  constant.  And  the  amount 
of  force,  manifested  here  as  motion  there  as  tension,  is  also  constant. 
Conclusion.  In  this  paper  the  value  of  the  principle  of  the 
Conservation  of  Energy  is  not  called  in  question.  As  a  practical 
working  formula  it  is  invaluable.  Nor  is  it  too  much  to  say  that 
through  it  many  branches  of  physics  have  been  raised  to  the  level 
of  exact  sciences. 

What  is  called  in  question  is  the  statement,  that  Matter  and 
Energy  are  the  two  ultimate  physical  existences  and  the  Inde- 
structibility of  Matter  and  the  Conservation  of  Energy  are  the 
fundamental  laws  of  physical  philosophy.  And  it  is  here  submitted 
that  the  two  ultimate  physical  existences  are  Matter  and  Force 
<^d  that  the  fundeimental  laws  of  physical  philosophy  are  the  Inde- 
8*nictibility  of  Matter  and  the  Persistence  of  Force.  What  we  call 
Energy  is  a  manifestation  of  force  either  under  the  form  of  motion 
or  under  that  of  tension.  It  is  by  the  interaction  of  matter  and 
^^'^  that  the  varied  phenomena  of  the  universe  have  been  evolved. 


46  Mr  Oaklsxf,  On  the  habits  of  sarne  [Nov. 


YI.    Notes  on  ihe  Habits  of  some  of  the  Birds  of  the  Tr 
By  BL  W.  Oakley. 

[Read  November  26, 1879.] 

The  remarks  I  am  about  to  make  on  the  habits  of  some  of  thA 
Birds  of  the  Transkei  have  been  gathered  chiefly  in  the  neighbour- 
hood of  Ibeka. 

Foremost  on  my  list  stands  the  Common  Vulture  {Gypsfuhms^ 
the  Aasvogel  of  Dutch  colonists. 

It  has  always  been  a  source  of  some  controversy  as  to  whidi 
organ  this  bird  is  indebted  for  the  discovery  of  its  food,  whether  tD 
the  sense  of  smell  or  sight,. or  both  combined. 

From  my  observations  I  have  no  hesitation  in  saying  that 
I  believe  the  organ  of  sight  is  the  one  alone  employed,  and  my 
reasons  for  arriving  at  this  conclusion  are  these,  viz.:  Usually 
within  an  hour  or  more  of  the  death  of  some  animal,  such  as  a  horae 
or  an  ox,  the  carcase  is  attacked  by  crows,  often  in  considerable 
numbers,  who  fight  and  fly  up  and  down  in  a  manner  that  is  calcu- 
lated to  attract  the  attention  of  such  a  sharp-sighted  and  hungry 
creature  as  a  vulture,  from  long  distances.  Be  this  as  it  may,  soon 
after  the  crows  make  an  attack,  and  rarely  if  ever  before,  a  careful 
observer  may  see  a  bird  apparently  little  larger  than  a  speck  appear- 
ing over  some  hill  or  mountain  in  the  far  distance,  and  as  this  speck 
increases  in  size  another  and  another  may  be  seen  following. 

This  bird  as  it  gradually  and  unerringly  approaches  the  carcase 
is  soon  made  out  to  be  a  vulture.  On  arrival  it  immediately  com- 
mences its  meal,  and  its  company  is  being  continually  increased  by 
fresh  arrivals. 

My  opinion  is  that  the  vulture  is  attracted  first  to  its  repast 
by  the  crows,  who  are  always  near  at  hand,  and  that  one  vulture  is 
attracted  to  the  spot  by  the  preceding. 

In  support  of  my  belief  that  sight  is  the  only  organ  employed,  I 
may  mention  that  the  olfactory  organ  in  birds  is,  as  fisir  as  I  am 
aware,  not  peculiar  for  anything  extraordinary  in  its  development, 
while  the  eye  certainly  is ;  in  addition  to  the  structure  found  in 
the  anatomy  of  the  eye  of  most  animals  we  find  that  the  eye  of  a 
bird  is  provided  with  a  second  or  rather  third  eyelid  known  as 
the  nictitating  membrane,  that  the  form  of  the  eye  is  maintained  by 
a  ring  of  bony  plates  situated  in  the  sclerotic  coat,  and  that  there  is 
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peculiar  membrane  known  as  the  marsupium,  pla43ed  at  the  back 
rthe  vitreous  humour,  and  which  undoubtedly  exercises  a  con- 
derable  influence  over  the  power  of  focus,  and  also  that  the  optic 
ihea  of  the  brain  are  very  highly  developed.  It  is  said  that 
tie  vulture  never  feeds  on  dead  animals  until  the  latter  have 
rrived  at  a  considerable  stage  of  decomposition,  and  this  accounts 
0  some  extent  for  the  popular  belief  that  the  sense  of  smell  is  the 
rgan  that  guides  it  to  its  meaL  But  this  is  very  far  from  being 
he  case,  as  I  have  repeatedly  seen  the  vulture  feeding  on  animals 
hat  had  not  been  dead  an  hour,  and  Layard  speaking  of  vultures 
ays : — ''On  killing  a  spring-buck  or  any  animal,  it  is  curious  to  see 
low  they  come  trooping  in  a  lengthened  string  to  their  anticipated 
lianquet.  Though  not  one  may  be  visible  when  the  shot  is  fired, 
m,  seven  or  eight  minutes  hundreds  will  be  gliding  to  the  spot." 

The  fact  is,  the  vidture  is  perfectly  indifferent  as  to  whether  his 
bod  is  firesh,  or  in  an  advanced  stage  of  decomposition,  indeed  did 
ke  prefer  the  latter  his  taste  may  be  considered  somewhat  refined, 
if  we  judge  from  those  bipeds  who  tell  us  in  cookery  books  that  a 
pheasant  is  not  fit  to  be  roasted  until  after  having  been  hung  by 
the  tail  the  body  suddenly  takes  leave  of  it. 

Another  popular  belief  is  that  the  vulture  never  touches  a  horse 
that  died  of  glanders.  This  is  quite  erroneous  I  At  Ibeka  many 
of  our  horses  were  attacked  by  glanders,  and  when  dead  they  were 
invariably  eaten  both  by  crows  and  vultures ;  I  have  seen  at  least 
twenty  instances.  It  may  be  worth  mentioning  that  according  to 
my  observations  during  the  late  campaigns  in  South  Africa,  I  have 
never  seen  a  single  case  where  the  vulture  had  eaten  the  body  of  a 
Kaffir;  dead  bodies  have  been  lying  for  many  days  around  our 
camps,  but  I  know  of  no  instance  where  they  had  been  consumed  by 
this  bird.  In  one  case  a  horse  and  man  were  lying  side  by  side ; 
the  horse  was  soon  eaten,  but  the  man  left  untouched 

Of  owls  Otus  capeneis  appears  to  be  least  known ;  it  is  described 
by  Layard  as  rare  in  South  Africa,  but  as  far  as  I  have  seen  it  is 
one  of  the  commonest  in  the  TranskeL  It  frequents  marshy  places 
where  rushes  abound,  under  cover  of  which  it  conceals  itself;  and 
indeed  there  are  very  few  marshes  in  the  neighbourhood  of  Ibeka 
where  on  walking  through  several  may  not  be  roused  from  slumber. 
On  disturbing  Uiis  bira  it  flies  for  a  short  distance  and  then 
settles  quietly  again,  turning  towards  the  intruder  on  its  domain, 
and  eyemg  lum  with  a  careless  sort  of  stare.  It  appears  however 
to  see  very  well  in  broad  day-light,  and  never  allows  itself  to  be 
i^pproached  too  closely  while  exposed  to  view.  It  is  somewhat 
pegarious  in  its  habits,  as  it  would  be  an  unusual  occurrence  to  find 
W  than  three,  four,  or  five  together. 

On  examining  the  stomach  of  one  of  these  birds  that  I  shot  I 
found  it  contained  a  firog. 


48  Mr  Oakley,  On  the  habits  of  some  [Nov.  21 

A  friend  saw  an  owl  of  this  species  attacked  by  some  crows 
two  large   birds  which   he   described  as  eagles;  on  driving 
assailants  away,  it  took  refuge  under  the  bank  of  a  stream,  wi 
easily  caught  and  then  handed  over  to  me.    I  placed  it  in  my 
on  a  cross  bar  attached  to  the  pole,  where  it  remained  perfectly  qui 
during  the  day  and  apparently  well ;  but  on  letting  it  loose  in 
evening  it  flew  for  about  a  hundred  yards  and  then  suddenly  drop] 
dead. 

The  Kaffrarian  Grosbeak  (Chera  Progne),  KaflBr  Chief,  or  loi 
tailed  Finch  of  Colonists,  is  very  abundant  in  the  Transkei,] 
inhabitating  the  sides  of  the  streams,  vleys  or  marshy  grounr 
which  are  plentifully  supplied  with  tall  reeds  and  rushes,  amoi 
which  it  breeds.  Tlus  bird  feeds  exclusively,  I  believe,  on  grass  and; 
other  small  seeds,  which  fact  seems  well  known  to  the  Kaffirs^ 
who  place  it  in  their  list  of  harmless  birds.  It  may  not  be 
uninteresting  to  remark  that  as  far  as  I  could  understand  the 
natives  they  divided  birds  into  two  great  classes,  the  harmless  and 
the  destructive ;  the  harmless  are  those  that  do  not  molest  their 
crops,  while  the  destructive  are  those  that  feed  on  them.  It  is  said 
of  the  male  Kaffrarian  Orosbeak  during  the  breeding  season  when 
he  has  attained  his  long  tail,  which  measures  fix)m  16  to  18  inches 
in  length,  that  his  flight  is  so  impeded  that  he  is  often  run  down 
and  captured,  especially  during  rainy  weather ;  but  although  I  have  I 
repeatedly  chased  him  not  only  on  foot  but  on  horseback  I  never 
succeeded  in  catching  one.  I  have  also  promised  the  natives  rewards 
to  bring  me  specimeL  alive,  but  I  never  i^ceived  any. 

This  bird  breeds  about  November;  and  in  December  and 
January  dozens  of  young  birds  accompanied  by  one  or  more  males 
and  females  may  be  aeen  flying  about  or  perching  on  the  rushes. 

When  the  male  bird  flies  up  the  side  of  a  hill,  keepmg  dose  to 
the  ground,  he  has  a  very  peculiar  look,  quite  unlike  a  bird, 
resembling  more  a  thin  black  dog  than  anything  I  can  liken 
him  to. 

In  the  winter  the  male  loses  his  long  tail  and  black  plumage 
and  assumes  the  sober  brown  colour  of  the  female. 

Usually  associated  with  this  bird  is  the  Vidua  aanUaris,  a  bird 
whose  habits  are  precisely  similar  to  those  of  Chera  Progne, 
the  plumage  also  being  somewhat  alike  except  in  wanting  the  long 
black  tail 

Another  little  bird  of  this  genus  (Vidtui  ardens)  is  tolerably 
abundant  about  the  sides  of  running  streams  especially  the  Quora 
river  near  Ereli's  late  Kraal ;  I  have  not  seen  it  except  in  parties  of 
about  a  dozen  containing  usually  three  or  four  males  the  rest  being 
females  or  young ;  it  fee&  on  grass  seeds,  and  while  watching  a  party 
eating,  I  have  suddenly  seen  the  whole,  apparently  without  reason, 
rise  up  suddenly  in  the  air  and  fly  off  in  a  straight  line  until  lost 
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0  view ;  when  it  happens  as  it  does  sonoietimes  that  a  considerable 
nmber  of  males  are  present  the  flight  reminds  one  of  a  shower  of 
Kkets. 

The  plumage  of  the  male  in  the  breeding  season  is  black 
rith  a  broad  crescent  of  orange  on  the  under  side  of  the  neck ;  the 
ftil  is  black  and  considerably  lengthened,  reaching  from  seven 
0  eight  inches. 

Inhabiting  the  same  locality  as  the  preceding  is  the  King 
feodebec  (  Vidua  privcipalis),  a  little  black  and  white  bird  not  much 
Biger  than  a  common  Roodebec,  but  in  the  male  during  the  breed- 
pig  season  having  the  four  middle  tail  feathers  lengthened  to  eight 
r  nine  inches.  The  habits  of  this  bird  are  similar  to  those  of  Viava 
ttdens,  but  it  is  much  more  confiding  and  familiar.  In  the  evenings 
irhile  our  horses  were  being  fed  in  a  line  outside  our  camp  thL^ 
little  bird  would  invariably  come  in  considerable  numbers  and  wait 
t  few  yards  oif  for  any  grains  of  Kaffir  com  or  oats  that  might  be 
left  I  have  often  noticed  that  the  male  bird  is  never  still  for  more 
Ihan  a  few  seconds  at  a  time ;  first  he  would  settle  on  the  ground, 
Hien  hoVer  a  few  yards  in  the  air,  then  settle  on  a  stone,  then  hover 
■gain^  and  so  on.  Like  the  preceding  bird,  the  King  Boodebec  is 
feneially  seen  in  parties  usually  of  six  or  seven,  each  party  being 
eomposed  of  two  or  three  males  and  the  rest  females  or  young. 

The  beautifiil  rock  pigeon  {Columba  guineas)  is  very  abundant 
m  the  Transkei,  but  only  appearing  in  flocks  about  the  same  time 
tt  the  locust  bird.  It  visited  our  camp  at  Ibeka  in  laige  numbers 
lught  and  morning  during  the  time  our  horses  were  feeding,  and 
would  wait  patiently  at  a  distance  of  about  one  hundred  vards  until 
they  had  finished,  and  then  directly  the  horses  were  dnven  away, 
the  whole  flock  would  wing  its  way  to  the  feeding  ground^  where  it 
would  remain  for  upwajrels .  of  an  hour  or  so  unless  molested ; 
^rwaids  not  one  was  to  be  seen  near  the  camp  until  the  time 
again  came  round  for  the  horses  to  be  fed. 

This  pigeon  usually  builds  in  the  crevices  of  rocks ;  yet  I  have 
M9i  several  instances  of  its  breeding  in  the  hollow  of  a  tree ;  in 
<»ne  case  I  saw  the  old  bird  sitting  on  her  eggs,  and  in  another  I 
bund  the  young  ones  almost  ready  to  fly,  both  nests  were  made  in 
a  tree  known  as  the  Kaffir-boom  and  which  overhung  the  Quora 
river  near  Kreh's  KraaL 

The  common  South- African  Pratincole  (Olareola  Nardmanni), 
^flmall  locust  bird  of  Colonists,  makes  its  appearance  in  the 
Tnoskei  in  large  numbers  at  the  banning  of  the  ^ear.  At  first 
^}j  a  few  are  to  be  seen  hawking  about  in  the  air  after  insects 
^th  the  same  ease  and  swiftness  as  swallows,  or  running  along  the 
S^ound  with  considerable  rapidity  like  plovers^  here  and  there 
P^^iHing  but  for  an  instant  to  pick  up  a  young  locust  or  grasshopper ; 
^d  often  if  shallow  water  is  near  running  into  it  and  enjojring  a  bath 
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Shortly  after  the  first  arrival  makes  its  appearance  the  number 
increases  until  at  last  a  flight  of  many  thousands  appears  on  the 
scene  throwing  a  shadow  over  the  ground  it  passes,  and  the  rastUi^ 
of  wings  passing  by  or  over  one's  head  is  sometimes  almost  starring. 
To  give  some  idea  of  what  a  number  there  must  be  in  a  flighl; 
I  may  mention  that  on  the  24th  of  January  last  I  fired  four  shots 
firom  a  breech-loading  gun  at  a  flock  passing  by  me,  I  killed  and 
picked  up  fifty  birds ;  and  on  the  next  day  I  saw  a  number  fly 
across  and  come  against  the  telegraph  wire  at  Ibeka,  I  with  othea 
picked  up  thirty  of  these  birds  either  dead  or  disabled. 

The  locust  bird  is  excellent  eating,  so  that  these  eighty  binb 
killed  in  two  days  were  not  wasted. 

It  would  be  interesting  to  note  if  the  locust  bird  as  well  9S 
others  in  time  learn  to  avoid  telegraph  wires,  as  it  seems  is  the 
case  in  Europe.  I^  remember  a  Somersetshire  farmer  relating  to  me 
one  day  while  shooting  over  some  of  his  ground  that  when  the  wire 
was  first  stretched  across  his  farm  it  was  a  common  occurrenoe 
to  pick  up  partridges,  pheasants  and  other  birds  that  had  killed 
themselves  by  flying  against  it,  but  now,  he  said^  I  do  not  pick  up 
one  bird  in  a  year. 

The  black  duck  (Anas  sparsa)  is  tolerably  abundant  in  the 
Buffalo  River  especially  so  at  Fort  Murray,  near  King  William'* 
Town,  and  more  or  less  so  in  all  the  rivers  up  to  the  Orange  River 
and  probably  still .  farther,  but  here  my  experience  ends,  ft 
appears  to  prefer  broad  and  deep  rivers  with  steep  banks  and 
overhanging  vegetation,  under  which  it  usually  lies  hidden  durinff 
the  day;  but  is  also  not  unjfrequently  met  with  in  vleys  and 
streams  whose  sides  are  plentifully  supplied  with  rushes,  fla^ 
or  bushes.  When  hidden  under  a  bank,  although  perfecuy 
concealed  by  vegetation,  on  hearing  footsteps  overhead  it  invariably 
leaves  its  haunt  and  flies  a  considerable  distance  if  not  stopped  by 
a  shot. 

In  the  mornings  and  evenings  it  is  more  difficult  to  approach, 
and  is  usually  only  killed  when  the  sportsman  lies  concealed 
amongst  thick  v^etation  over  which  it  flies  to  and  fix)m  its 
feeding  ground,  ft  is  most  difficult  to  kill  by  shooting  at  the 
back  of  the  bird,  whereas  a  well-directed  shot  at  the  breast  if  it  is 
flying  overhead  invariably  brings  it  to  the  ground. 

The  black  duck  is  almost  solitary  in  its  habits,  as  it  is  imusual 
to  see  more  than  one  or  two  in  company.  In  flying  this  bird 
utters  a  peculiar  quacking  noise,  reminding  the  hearer  of  the 
European  corn-crake  (Crex  pratensis),  and  which  can  be  heard 
a  long  distance.  It  begins  to  breed  in  September,  making  its 
nest  under  the  banks  of  rivers  amidst  flags  and  ru^es.  Its  eggs 
are  of  a  moderate  size  and  beautifully  white  and  glossy. 
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VII.     The  Tsetse  Fly,    By  Dr  B.  R  Bradshaw. 

[Read  January  28,  1880.] 

The  Tsetse  is  about  the  size  of  a  large  house-fly,  a  dark  brown 
Dolour,  and  rough  appearance;  it  possesses  a  proboscis  which  is 
iivided  into  three  parts,  namely,  the  perforator  and  two  sheaths. 
The  after  part  of  the  body  is  barred  with  yellow,  the  wings  overlap, 
i&d  it  bears  a  considerable  resemblance  to  our  common  cowdujig 
ly  at  home,  is  very  tough  and  bears  a  good  squeeze  without  being 
toy  the  worse  for  it 

It  inhabits  the  forest   country,  on   the   north    bank    of   the 

Zambesi,  in  great  numbers,  and  is  found  in  three  belts  along  the 

Zambesi   road.     Commencing  at  the  first,  is  a  belt  along  the 

Zambesi  and  Chobe  rivers,  varying  in  width  from  8  to  12  miles, 

tod  is  more  numerous  in  some  localities  than  in  others,  according 

to  the  amount  of  game,  bein^  fewer  where  game  is  scarce  and 

"vice  versa"  is  much  more  plentiful  during  the  winter  months, 

namely,  from  April  to   end    of  September.      Then  during  the 

summer,  the  next  belt  of  fly  is  about  50  miles  iix)m  the  river, 

along  the  wagon  road,  in  a  southerly  direction,  between  it  and 

Panta  ma  Teuka,  is  about  6  miles  wide  and  8  miles  from  the 

trading  station  at  Panta  ma  Teuka.     Sometimes  you  may  pass  in 

Ae  daytime  and  see  no  fly,  at  other  times  you  will  notice  many. 

This  part  of  the  country  is  one  of  those  sandy  ridges  covered  with 

forest  so  common  in  the  country.     About  6  inspans,  or  45  miles 

from  Panta  ma  Teuka,  is  the  third  belt  of  tsetse;  the  wagons 

geneially  inspan  after  sunset,  and  trek  for  about  three  hours,  then 

tie  up  tiie  oxen  and  let  them  sleep  for  a  couple  of  hours,  inspan 

Again  for  four  hours,  and  we  consider  ourselves  past  the  region  of 

fly,  which  must  be  12  or  13  miles  wide;  it  is  also  very  uncertain 

bere,  one  time  very  numerous,  at  another  none  to  be  seen.     The 

game  also  is  generally  very  scarce  here.     The  country^  consists  of 

Wvy  sand  and  forest,  being  a  portion  of  the  sandy  pool  plateau. 

The  Bushmen  have  told  me  that  the  fly  breeds  in  the  buffalo 


53  Dt*  Bradshaw,  On  Hie  Tsetse  fly.  [Jan.  1^ 

droppings,  and  it  seems  as  if  there  was  son\e  truth  in  it, 
where  the  buifalos  have  been  driven  away  in  certain  tracts,  the 
has  almost  disappeared.     It  is  not  found  on  the  north  bank 
either  the  Zambesi  or  Chobe  rivers,  close  to  the  water  where 
are  flats.     ''Wankies"  people,  the  Mashapatans,  have  informed 
that  before  "Mosilikatze'    drove  them   across  the  Zambesi, 
hilly  tract  of  country  between  the  "Gwai"  and  Daka  rivers  had 
tsetse,  was  thickly  inhabited  by  three  tribes,  namely  Masha] 
Matongas,  and  Batokas,  and  that  they  had  plenty  of  cattle, 
since  tne  country  became  uninhabited  and  overrun  with  game, 
has  become  one  of  the  great  strongholds  of  tsetse,  extending 
the   Zambesi   river  for  at  least  60  or  70  miles  in   a  souths 
direction — one  effect  produced  by  the  Zulus'  love  of  rapine 
slaughter. 

It  bites  throughout  the  day,  except  when  it  rains,  and  durinff 
part  of  the  night  if  warm ;  in  fact  I  consider  it  dangerous  to  tiuvd 
at  night  with  cattle  or  horses,  until  it  begins  to  grow  cold  towardk' 
the  middle  of  the  night,  as  I  have  been  bitten  often  until  paal^ 
11  P.M.  It  is  very  cunning,  always  darting,  if  watched,  behind 
one's  back,  and  if  much  persecuted  with  a  ny»duster,  darts  to  thel 
grass  or  bushes,  but  soon  returns  to  the  attack.  It  will  follow,  for 
miles,  fresh  meat,  or  natives,  but  soon  returns  within  its  boundB» 
Tsetse  will  not  stay  long  in  a  camp,  after  fires  are  lighted,  althougli 
numerous  all  round.  The  KaiBrs  have  said  to  me,  when  muck 
troubled  by  the  fly  in  camp,  Make  a  fire  and  they  will  go  away.  I 
found  the  experiment  to  succeed,  Its  hxxzz  is  peculiar  and  not  easily 
forgotten. 

The  bite  causes  a  similar  sensation  to  a  fine  needle  driven 
quickly  into  the  skin,  causing  pain  for  about  a  second.  As  soon  as 
the  puncture  is  made  the  fly  begins  to  fill  itself  rapidly,  and  if  it 
does  not  succeed  in  taking  sufficient  blood  it  presses  its  proboscis  a 
little  deeper,  producing  the  same  pricking  sensation  as  at  first  It 
generally  takes  from  two  to  three  drops  of  blood,  and  when  fiill 
seems  to  move  its  proboscis  up  and  down  once  or  twice  in  the 
wound ;  I  have  never  been  able  to  see  it  inject  anything  at  that 
moment ;  then  suddenly  withdrawing  it,  it  flies  down  to  the  grass 
and  sits  there  distended  with  blood.  Sometimes  the  tsetse  will 
settle  on  the  neck  or  face  and  cause  no  pain,  the  first  intimation 
being  a  slight  burring  sound  heard,  and  immediately  after  it  is  seen 
flying  away,  or  if  the  hand  is  put  up  to  the  place  quickly,  it  may 
perhaps  be  cauffht  full  of  blood,  but  one  cannot  always  tell  where 
the  exact  spot  is,  from  whence  the  buzzing  sound  proceeds.  The 
Kaffirs  oatch  them  by  slipping  the  blade  of  a  knife  or  edge  of  an 
assegai  on  their  legs  and  then,  turning  it  carefully  over,  crush  them 
beneath  it  Occasionally  the  part  bitten  may  feel  irritable  and 
on^  may  be  obliged  to  nib  it  for  a  few  moments,  but  I  never 
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poticed  any  further  effect  on  man.  I  have  heard  my  Kaffir 
pftmers  say,  when  going  into  a  place  where  the  fly  was  numerous, 
hOh  I  now  we  shall  get  thin ;  look  at  all  the  tsetse !"  but  I  never 
pbserved  any  difference  in  their  appearance,  although  often  months 
It  a  time  in  the  fly  districts. 

All  domestic  animals  perish  if  bitten,  sooner  or  later,  with  the 
•Kceptioa  of  the  goat ;  the  donkey  seems  to  resist  it  longest  Dogs 
Aie  taken  into  the  fly  district  by  the  Bushmen  when  pups,  and  are 
allowed  to  suckle  the  mother,  and  at  the  same  time  given  as  much 
$j  to  eat  as  can  be  captured  for  them.  The  mother  in  this  case 
dies  and  the  pups  live  and  grow  up,  but  are  the  most  miserable 
looking  objects  I  ever  saw  belonging  to  the  canine  race — 
•maciated,  small,  and  the  hair  standing  straight  up  all  over 
them.  Qoats,  like  all  game,  get  fat  and  do  not  seem  to  mind  it.  In 
Act,  the  Kaffirs  keep  large  flocks  in  the  fly  districts  near  the 
^Victoria  Falls,"  on  the  north  bank  of  the  river. 

Unless  bitten  by  several  tsetse,  animals  do  not  shew  any 
qrmptoms  in  particular  until  the  rains  ML    Then  oxen  especially 

r  emaciated  and  weak  rapidly,  much  weaker  than  they  would 
if  in  the  same  condition  (com  poverty  alone.  The  hair  stands, 
tile  eyes  water  and  have  a  dull  fishy  look,  the  nose  also  waters, 
occasionally  the  feet  swell,  also  the  jaw  and  sometimes  under  the 
belly,  and  the  skin  has  a  wrinkled  appearance  about  the  hind 
marters.  If  inspanned  they  soon  knock  up  and  lie  down  in 
me  yoke,  and  even  if,  as  seldom  happens,  an  ox  recovers,  he  is 
never  good  for  anything  for  at  least  tnree  years,  and  then  cannot 
do  much  work  in  a  hot  sun. 

On  skinning  an  ox  if  fly-stuck  and  on  examining  the  skin,  you 
will  perceive  one  or  more  dark  spots,  having  a  slightly  bruised 
look,  on  the  fleshy  side.  The  body  presents  a  wasted  appearance, 
the  muscles  are  flabby,  and  all  the  cellular  tissues  appear  at  first  to 
be  filled  with  fat,  but  on  closer  inspection  it  is  seen  to  consist 
of  yellow  watery  particles ;  there  is  very  little  blood  in  the  body, 
the  flesh  generally  having  a  bloodless  look. 

I  have  seen  a  great  number  of  animals  die  from  tsetse, 
tspedsLLlj  oxen  and  donkejrs;  I  have  not  the  slightest  doubt 
that  tsetse  was  the  cause  of  death.  For  instance,  I  have  passed 
through  the  third  belt  of  fly  already  mentioned,  with  an  ox 
wagon  three  times,  and  allowed  the  oxen  each  time  to  feed.  At  that 
time  the  fly  was  known  to  be  not  far  from  the  north-east  side  of  the 
mad,  and  nothing  happened  to  the  oxen.  About  a  year  after  a 
trader  came  and  took  three  wagon  loads  of  ivory  out  of  the  country 
to  TatL  The  oxen  he  had  I  knew  well;  thev  were  perfectly 
healthy,  and  he  was  warned  about  the  fly  and  told  not  to  let  the 
cattle  graze  on  that  side  of  the  road.  At  that  time  we  did  not  retpiite 
to  go  through  at  night,  but  he  did  not  regard  the  advice  given. 
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About  two  months  afterwards  I  went  out  to  Tati  and  found  sevei 
of  his  oxen  dead,  others  dying,  and  several  died  while  I  was  thei 
I  examined  those  I  saw  die,  and  they  all  presented  the 
appearance  that  has  been  already  mentioned.  In  the  end  all  dii 
forty-eight  in  number,  and  I  went  on  to  the  Diamond  fields  and 
not  lose  a  single  ox,  although  I  had  been  a  whole  day  standing 
the  same  Pan,  where  his  were  bitten,  and  we  both  travelled  out  i 
the  rainy  season,  but  I  kept  the  oxen  to  the  side  of  the  road  that 
no  fly.  Now  it  could  not  have  been  a  poisonous  plant,  or  it  is  p: 
bable  some  of  the  oxen  I  had  with  me  would  have  eaten  it,  as  tb 
country  for  many  miles  round  had  the  same  features,  heavy 
timber,  and  coarse  grass,  and  in  many  other  places  where  the  soil 
and  vegetation  were  exactly  the  same  and  no  fly  had  ever  been 
seen  by  any  one,  no  accident  ever  happened  to  cattle,  although 
running  for  months  there.  Also  all  cattle  that  I  have  seen  die  in 
the  Zambesi  presenting  the  appearance  before  and  after  death  just 
mentioned,  had  been  m  one  or  other  of  the  fly  districts  shortly 
before.  A  coloured  hunter  had  outspanned  in  the  third  belt  where 
the  forty-eight  oxen  were  bitten,  saw  fly  there  and  inunediatelj 
inspanned  and  trekked,  but  some  time  afterwards,  three  of  his  oxen 
died  with  all  the  symptoms  of  fly-bite.  He  had  seen  many  a-niTna^ 
killed  by  the  fly.  I  saw  ten  donkeys  die  from  it,  but  for  a  lonff 
time  was  under  the  impression  that  fly  had  no  effect  on  them  and 
mentioned  that  circumstance  to  Capt  McLeod  who  was  hunting  in 
the  Zambesi  in  1875 — 76.  But  shortly  aAer  he  left,  the  donkeys 
began  to  get  thin  and  weak,  although  doing  no  work  for  some 
time,  and  died  quickly,  one  after  another ;  they  had  been  a  great 
deal  in  the  fly  districts,  and  presented  on  being  skinned  the  same 
appearance  as  fly-stuck  oxen.  They  had  not  been  in  the  fly 
since  September  1875,  and  were  all  dead  by  the  end  of  May  1876. 
All  that  time  they  had  been  running  on  the  same  belt  with  several 
horses,  and  nothing  was  ever  the  matter  with  any  of  the  horses ; 
as  both  animals  feed  much  alike,  I  think  it  very  improbable  that 
a  poisonous  plant  could  have  been  the  cause  of  death.  Donkeys 
certainly  resist  the  effects  of  fly  longer  than  any  animals  I  know. 
I  went  to  hunt  in  1877  and  leaving  the  wagon  outside  the  Zambesi 
belt  of  fly,  started  with  a  friend  on  foot  for  the  river  "Chobe" 
on  Feb.  27th.  My  friend  had  two  dogs  about  six  months  old,  and 
one  had  taken  our  spoor  and  come  up  with  us  late  in  the  day,  where 
tsetse  were  in  hundreds.  We  shot  some  game  on  the  28th,  and  on 
the  29th  sent  boys  to  the  wagon  with  meat,  and  the  dog,  which 
latter  I  had  seen  bitten  several  times  by  the  fly  during  the  day 
previous.  We  hunted  for  some  time,  the  weather  was  very  wet, 
and  returned  on  the  14th  March.  The  dog  was  looking  very  dull 
about  the  eyes,  and  not  nearly  so  lively  as  usual;  he  gradually 
wasted  away,  and  was  dead  in  leas  than  a  month.     The.  sister 
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at  escaped  being  bitten  lived  in  ^ood  health  until  taken  by  a  lion 
December,  1877.  A  hunter  tola  me  if  he  suspected  his  horse  had 
en  bitten  during  the  dry  season,  he  used  to  tnrow  a  few  buckets 

water  over  him,  and  if  bitten,  the  symptoms  would  develop 
emselves  in  a  few  days. 

In  conclusion,  I  may  state  that  having  observed  the  Tsetse  and 
I  effects  more  or  less  for  a  period  of  six  years.  I  am  fully  con- 
need  that  it  causes  death  to  all  domestic  animals,  except  the 
mt,  by  its  bite.     Many  traders  have  told  me  they  believe  one  fly 

sufficient  to  kill  an  ox,  and  natives  say  that  if  an  animal  is 
(tten  slightly  at  one  time,  it  is  not  a  preventative  against  death 
bitten  at  a  future  period. 
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VIII.    Some  Comparative  Statistics  of  the  Cape  Colony,     By 
X.  Merriman,  M.L.A, 

[Read  Feb.  25,  1880.] 

The  doctrine,  that  a  careful  consideration  of  the  statistics  of  a 
Ltiy  is  almost  indispensable  to  good  government,  is  no  new  one. 
was  acted  upon  by  most  of  the  nations  of  antiquity,  and  the 
^ixuuis,  the  .foimdations  of  whose  empire  may  be  said  to  have 
'  on  their  talent  for  administration,  were  especially  remarkable 
the  minute  and  careful  way  in  which  they  took  due  count 
the  resources  of  their  vast  empire.  Nor  was  this  census  only 
led  out  at  stated  periods,  there  is  evidence  to  shew  that 
daily  journals  of  that  age,  which  answered  to  our  government 
^ttes,  contained  very  minute  particulars  concerning  the  fluctua- 
of  material  progress  in  ctiiFerent  parts  of  the  empire,  and 
an  old  dramatist  satirizing  the  wealthy  vulgarian  Trimalchio 
a  well-known  passage,  gives  us  a  free  parody  of  the  exact  form 
which  these  daily  reports  used  to  appear.  In  modem  times  it 
needless  to  point  out  the  importance  which  is  attached  to  this 
ch  of  the  science  of  government,  or  to  enlarge  on  the  almost 
isome  minuteness  with  which  most  civilized  conntries  and 
itish  Colonies  think  it  necessary  or  desirable  to  record  their 
ources,  to  investigate  their  sanitary  condition,  and  to  compare 
)ir  relative  advance  or  decline  in  national  prosperity  from  year  to 
I  fear  that  it  must  be  added  that  in  this  colony  we  have 
le  but  little  progress  in  this  direction,  although  perhaps  there 
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are  few  of  the  British  possessions  where  the  problems  presented 
the  ordinary  course  to  the  government,  to  say  nothing  of 
complications  which  arise  from  our  relations  with  our  nei£^hT 
call  for  a  more  accurate  knowledge  of  the  distribution  and  ext4 
of  the  resources  at  our  command.  It  is  for  this  reason,  and 
I  believe  that  no  attempt,  however  crude,  to  group  together  si 
scattered  figures  as  we  possess,  and  to  draw  a  deduction 
them,  is  without  a  certain  value,  that  I  venture  to  ask 
consideration  to-night  to  some  statistics  which  bear  more 
mediately  upon  this  question  of  the  value  of  our  colonial  resoi 


Fopidation. 

At  the  outset  we  are  met  with  a  considerable  difficulty 
arriving  at  what  may  be  considered  the  primary  factor  in 
calculations  of  this  sort,  viz.  the  population  of  the  colony.     For 
only  is  there  a  disturbing  element  introduced  by  the  popul&ck 
beyond  our  borders,  in  Griqualand,  the  Orange  Free  State,  and  el 
where,  who  consume  our  goods  and  by  doing  so  both  add  to 
revenue  and  to  the  burdens  of  the  administration  which  has  to 
provided  out  of  it ;  but  the  population  of  the  colony  itself,  coi 
as  it  does  of  a  number  of  people  just  emerging  from  barbarism, 
in  no  sense  be  considered  as  homogeneous,  or  be  treated  for  t1 
purpose  of  comparison  with  other  colonies  as  if  composed  entirej 
of  Europeans. 

The  gross  number  of  inhabitants  in  the  colony  at  the 
of  the  last  census  in  March  1875  was  721,000 ;  viz.  237,000  whii 
and    484,000  coloured  of   different  nationalities.      The   avei 
yearly  increase  will  give  at  the  present  time  a  gross  populati< 
of  821,000,  composed  of  267,000  white  and  554,000  coloured.    Th< 
figures  do  not  indeed  comprise  all  the  people  who  come   und< 
colonial  law  and  whose  good  order  the  colony  has  to  find  means 
secure,  but  in  estimating  the  colonial  resources  they  are  all 
are  subject  to  direct  taxation  at  the  hands  of  the  colony.     It 
evident  that  this  gross  population  of  821,000  can  scarcely 
reckoned,  for  the  purpose  of  comparative   statistics,  as  the 
population  of  the  colony,  and  the  groat  difficulty  is  to  assign 
right  value  to  the  coloured  in  proportion  to  the  European  elemenl 
For  the   purposes  of  calculating  the  relative  consumption 
production  per  head  of  population  it  will  be  convenient  to  fix  as 
the  proportion  of  two  to  one,  viz.  two  coloured  equal   to   oi 
European  inhabitant,  this  would  give  the  reduced  value  of 
population  at  544,000  equal  to  that  number  of  effective  consomei 
andproducers. 

Taking  the  gross  number  of  inhabitants  as  given  by  the  cei 
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le  Cape  would  occupy  the  following  position  in  comparison  with 
ke  Australian  colonies. 

Taking  the  reduced  effective 
Taking  European  only,      population  given  above  the 

order  would  be 

Victoria                    1.  Victoria  1.  Victoria 

Cape                        2.  New  South  Wales  2.  New  South  Wales 

New  South  Wales  3.  New  Zealand  3.  Cape 

,  Kew  Zealand           4.  Cape    and    South  4.  New  Zealand 

I  South  Australia              Australia  almost  5.  South  Australia 

exactly  equal. 

Trad^, 

Next  to  the  population  the  consideration  of  the  resources  of  the 
Inntiy  as  shewn  by  the  imports  and  exports  is  of  the  most 
rterest  And  here  to  a  certain  extent  we  touch  solid  ground,  and 
ive  at  any  rate  something  more  than  mere  conjecture  or  estimate 
I  which  to  base  our  conclusions.  Taking  the  imports  first  we 
ftd,  that  during  the  past  three  years  the  colony  has  imported 
Dods  to  the  value  of 

£  Average  for  3  years  per  head  of  mean  effective 

1877.  5,158,348  £  population. 

1878.  6,151,023  6,129,800  £11.  10«.  6d. 

1879.  7,080,229 

'or  the  last  year  of  the  period  the  result  per  head  was  £13.  0^.  M, 

Taking  the  previous  triennial  period  we  find  that  in  the  period 

Imports. 

£  Average. 

1874.  5,558,215  £ 

1875.  5,731,315  5,615,202 

1876.  5,556,077 

ImI,  in  the  middle  term  of  two  years  which  constitutes  a  transition 
leriod  between  the  ante  diamond  field  developement  and  the 
l^Ment  time. 

£  Average  for  2  years. 

1872.  4,388,728  £ 

1873.  5,130,065  4,759,396 

%  the  period  of  four  years  preceding  the  developement  of  the 
iMnond  industry,  the  figures  are : 

£ 

1868.  1,956,154  Average  for  4  years.         Value  per  head  of  reduced 

1869.  1,953,091  £  population. 

1870.  2,352,043  2,211,644  £5.  9*.  Od. 
'  1871.    2,585,298 

5—2 
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A  oomparison  between  the  first  and  the  last  of  these  peri 
will  give  a  fair  measiire  of  the  advance  of  the  consuming  power 
the    colony,   to    trace    the  reasons  for  which   I  shall   hei 
endeavour.    The  last  period  1868 — 71  represents  the  pre-diam« 
days,  when  the  colonial  consumption  was  measured  by  a  y 
average  of  a  little  more  than  two  million  sterling.    The  second  peri 
1872 — 73  coincides   with   the  first  developement  of  the  min' 
industry  at  the   "dry  diggings."     The   average   consumption 
once  doubled,  and  became  of  the  value  of  four  millions  ste 
in  the  place  of  two.    The  third  period,  1874 — 76  marks  the 
developement  of  the  great  mines  at  and  near  Eimberley  and 
the   commencement  of  our  large  system  of  public  worka 
average   consumption  during  this  period  advanced  more  than 
million,  and  finally  in  the  last  triennial  period  the  influence  of 
loans  is  to  be  discerned  in  the  further  advance  of  more  than 
a  million  sterling  in  our  consumption.     One  melancholy  feai 
must  not  however  be  lost  sight  of  in  this  apparent  advance  i 
importation,  and  that  is  the  truly  enormous  value  of  the  " 
stufifs  taken  for  consumption   in   this    colony,  during    the 
three  years,  which  serve  to  swell  very  materially  the  apptfeoi 
consumption  per  head. 

in  1877  we  imported  to  the  value  of  £304,438  ] 

1878  „  £543,030 

1879  „  £310,971 

or  an  average  £386,146  at  the  rate  of  nearly  lbs.  per  head.  j 

When  it  is  remembered  that  during  a  similar  period  1876y 
1877, 1878  the  colony  of  South  Australia,  with  an  European  popul*^ 
tion  almost  exactly  equal  to  our  own,  exported  bread-stuffs  iBJ 
addition  to  its  own  requirements  to  the  value  of 


£ 

Ayerage. 

1874-5. 

1,680,296 

£ 

or  per  head  of  popnktiait 

1875-6. 

1,988,716 

1,618,026 

£7.  11».  Qd. 

1876-7. 

1,184,368 

we  see  how  heavily  handicapped  we  are  by  this  unfortunate 
demand,  and  what  a  vast  element  of  national  wealth  we  are 
deprived  of 

Turning  to  the  exports  of  the  colony  during  the  same  period* 
we  are  met  at  the  outset  with  the  difiiculty,  that  the  colony 
has  apparently  made  no  advance  at  alL  The  gross  value  of 
exports  for  1871  being  neariy  the  same  as  those  for  1879,  and 
the  wool  export  being  nearly  twenty  per  cent  less  in  value  ii^ssi 
it  was  in  1867.     To  a  great  extent  this  may  of  course  be  accounted  | 
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r  by  the  produce  of  the  diamond  fields  not  being  included  in 
BUT  returns,  and  it  is  singularly  unfortunate  that  it  should  be 
Maible  for  a  commodity  which  exercises  a  disturbing  influence 

E)n  our  commerce  to  the  extent  of  several  millions  per  annum  to 
de  any  attempt  to  register  and  estimate  its  value. 


During  the  past  three 

years  the  value  of 

exports  is  given  at 

£ 
1877. '  3,542,694 

1878.  3,312,979 

1879.  3,664,735 

Average. 

£ 

3,506,802 

Average  per  head  of  redooed 
population. 

£6.  12«.  Oi. 

nd  during 

1874.  4,138,838 

1875.  4,088,125 

1876.  3,399,745 

3,875,569 

• 

1871.  3,531,609 

1872.  4,757,494 

1873.  3,907,901 

4,332,697 

1868.  2.306,698 

1869.  2,225,779 

1870.  2,569,499 

2,367,325 

£6.  llj?.  6d. 

It  must  be  remembered  that  although  diamonds  are  not 
nclnded  in  these  returns,  all  articles  produced  by  the  colony 
kself  are  given,  and  the  returns  per  head  represent  perhaps  more 
tAj  than  those  for  imports  the  actual  trade  value  of  the 
wnmunity.  It  will  be  noticed  that  taking  the  first  and  the  last 
^riod  and  comparing  the  returns  per  head  there  has  been  hardly 
l&y  actual  increase  in  our  productive  power,  and  as  before  alluded 
x>,  the  production  of  the  principal  staple,  wool,  has  actually  and 
telatively  declined.  The  Question  of  the  decline  in  the  production 
>f  wool  is  so  often  disputed  and  slurred  over,  that  the  figures  since 
1874  which  mark  a  period  of  steady  declension  are  annexed. 
Nothing  exceeds  the  miportance  of  this  staple  as  a  solid  basis 
i  our  colonial  prosperity,  and  it  is  to  be  hoped  that  the  reaction 
vliieh  seems  to  have  set  in  during  1879  may  again  carry  this 
article  to  its  former  place  in  our  exports. 

1874. 

weight  lbs.  value  £  stg. 

Fleece  washed  10,957,928  683,231 

Grease  10,233,535  371,573 

Scoured  21,629,018  1,893,573 

..«-«i^B^BXB*a^w^^a^»—  ^— — »— —  ■■!■  ■■!■■>■  ^i-l   ■ 

.     Total  42,820,481  2,948,377 
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1875. 


weight  Ibe, 

Flesce  washed  11,306,500 
Grease                 8,629,809 
Scoured             20,403,365 

Tslaefatg. 

702,354 

319,431 

1,834,114 

Total 

40,339,674 

1876. 

2,855,899 

Fleece  washed 

Grease 

Scoured 

weight  lbs. 

9,476,955 

5,271,348 

20,113,036 

valne  £  stg. 
495.796 
183,171 
1,599.975 

Total 

34,861,339 

1877, 

2.278,942 

Fleece  washed 

Grease 

Scoured 

weight  lbs. 

7,077.771 

8,876,837 

20,065,963 

value  £stg. 

358.696 

302,000 

1.572.059 

Total 

36.020,571 

1878. 

2,232,755 

Fleece  washed 

Grease 

Scoured 

weight  lbs. 

7,299.499 

6,056,284 

18,771,384 

value  £  stg. 

361,843 

180,439 

1,346,646 

Total 

32,127.167 

1879. 

1,888,928 

Fleece  washed 

Grease 

Scoured 

weight  lbs. 

8,045,573 

9,808.007 

22,233,113 

vaIae£Btg. 
360.625 
280,630 
1,513.354 

Total  40,086,693 


2,154,609 


Another  item  of  export,  viz.  ostrich  feathers,  has  grown  inti 
great  importance  during  the  past  five  years,  and  it  is  often  stat6( 
that  this  occupation  has  interfered  with  the  raising  of  wool 
Very  possibly  there  may  be  some  truth  in  this,  but  the  foUowii^ 
figures  will  shew  that  the  value  of  the  article,  large  as  it  is,  by  « 
means  compensates  for  the  falling  off  in  the  wool  exports,  and  th( 
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iict  that  the  united  values  of  feathers  and  wool  exported  for  1879 
are  less   than  the  value  of  wool  alone   for  1874  is  deserving 
the  attention  of  all  interested  in  the  progress  of  the  colony. 
The  value  of  the  export  of  ostrich  feathers  is  as  follows : 


£ 

£ 

1874.    205,640 

1877.    393,406 

1876.     304,933 

1878.    591.859 

1876.    341,020 

1879.    653,756 

Before  entering  on  the  question  of  the  difference  between  the 
colonial  exports  and  imports  it  may  not  be  uninteresting  to 
compare  the  values  under  these  heads  with  those-  for  the  several 
Australian  colonies. 

During  the  year  1877,  the  latest  for  which  complete  returns 
are  available,  the  value  of  the  exports  of  the  following  colonies 
was 

Talne  of  exports 


Fopnlation. 

perhef 
£.     *. 

d. 

Tictoria              860,787 

17     1 

3 

N.  S.  Walefl        662,212 

19     1 

6 

S.  Australia        236,864 

19   11 

0 

New  Zealand      417,622 

15     3 

0 

Estimated 

Same  dnring  average 

population. 

8  years. 

•Cape  Colony     544,000 

6  14 

6 

£6.  12*.  OA 

The  Dominion 

of  Canada 

4    8 

0 

During  1875. 

BritiHh  Guiana 

12     1 

7 

Mauritius 

7    8 

7 

The  value  of  imports  during 

the  same  period 

was 

• 

per  bead. 

£. 

*.     d. 

Victoria 

19 

0     2 

New  S.  Wales 

22 

0     1 

S.  Australia 

19 

11     0 

New  Zealand 

16 

14     0 

For  1876. 

average  8  years. 

Cape 

13 

0    6 

£11.  Qs,  6d. 

Canada 

6 

19     1 

British  Guiana 

9 

9  lU 

Manrititis 

6 

9     4 

*  It  has  been  objected  that  it  is  not  fair  to  assume  the  estimated  value  of  popu- 
lation at  the  low  number  of  544,000,  and  tliat  the  coloui-ed  bear  a  higher  ratio  of 
nine  to  Europeans  than  2  to  1.  But  in  this  caso  the  effect  would  be  to  raise  the 
Mmeiieal  value  of  divisor  and  so  lower  the  trade  value  per  head  of  each  unit. 
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It  may  be  worth  notice  in  connection  with  the  above 
that  during  the  gold  mining  discoveries  in  Victoria,  which 
in  some  measure  analogous  to  our  diamond  discoveries,  the  vali 
of  imports  in  1853  rose  to  the  enormous  figure  of  £81  per  h< 
and  the  exports  during  the  same  year  to  £56  per  head  of 
population. 

Difference  between  Exports  and  Imports, 

It  will  be  noticed  from  the  figures  that  have  been  giveft 
that  there  is  a  most  serious  difference  between  the  value  of 
goods  returned  as  exported  from,  and  those  imported  into  ^ 
colony.  This  difference  began  at  the  time  of  the  diamoni 
discoveries,  and  is  in  a  great  measure  undoubtedly  due  to  the 
unrecorded  value  of  the  diamonds  exported ;  and  it  is  the  fashion  to 
dismiss  the  subject  from  consideration  with  the  assurance,  that  the 
value  of  diamonds  is  the  element  which  is  wanting  to  restore  the 
normal  balance,  which  must  exist  in  a  country  without  either 
manufacturing  resources  or  accumulated  wealth,  between  the 
imports  of  goods  for  consumption  and  the  exports  of  rou^ 
material  from  which  alone  these  goods  can  be  paid  for.  Taksog 
the  averages  for  the  periods  given  above  we  find  that 

Ayerage  imports.    Average  export.  Balance. 

£  £  £ 

1868-71.  2,211,644  2,658,396  in  favour     446,752 

•  1872-73.  4,759,396  4,332,697  against       426,699 

1874-76.  5,615,202  3,875,56.)  „         1,739,633 

1877-79.  6,129,800  3,506,802  „         2,623,000 

Shewing  a  steady  iocrease  in  the  trade  balances  against  this 
colony. 

In  the  past  three  years  the  figures  are : 

Imports.  Exports.  Balance. 

£  £  £ 

1877.  5,158,348        3,542,694        1,615,654 

1878.  6,151,023        3,312,^79         2,838,044 

1879.  7,080,229        3,664,735        3,415,494 

To  what  is  this  discrepancy  owing  ?  It  is  not  probable  that  Ae 
value  of  the  yield  in  diamonds  is  greater  than  it  was  in  1872 — S 
when  the  mine  at  Kimberley  had  been  discovered  and  the  diggers 
were  raising  diamonds  without  difficulty  of  a  far  larger  vsJue 
per  carat  than  that  now  obtained  for  the  same  article.  But 
whatever  the  yield  of  diamonds  may  be,  there  can  be  no  doubt 
that  the  population  at  the  mining  centres  has  diminished, 
particularly  the  consuming  European  population,  and  the  capital 
invested  is  in  many  cases  held  in  England,  to  which  country 
returns  must  be  transmitted  in  money  or  money's  value,  reducing 
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iroportioDately  the  amount  available  for  the  purchase  of  imported 
pKxis.  Yet  with  a  probably  diminished  and  certainly  not 
Acreased  purchasing  power  the  value  of  importations  at  colonial 
K>rt3  has  steadily  mcreased,  and  is  now  a  million  and  a  half 
iterling  more  than  it  was  during  the  most  prosperous  times  of 
liamond  mining.  Clearly  therefore  the  cause  of  the  large  figures 
>y  which  our  trade  is  measured  must  be  sought  elsewhere  than  in 
ie  unknown  quantity  represented  by  the  export  value  of  the 
field  of  diamonds.  The  population  of  Griqualand  West  is  estimated 
m  the  basis  of  the  census  of  that  territory  at  50,000,  of  whom  not 
[Dore  than  15,000  are  Europeans,  the  remainder  being  for  the 
Viost  part  mere  labouring  savages.  This  would  not  give  an 
effective  population  for  purposes  of  comparison  of  more  than 
10,000.  Yet  we  are  asked  by  some  recent  statistics  published 
It  Kimberley  to  believe  that  this  population  absorbs  imported 
Eoods  to  the  value  of  two  millions  and  a  half,  or  at  a  rate  per 
head  more  than  equal  to  that  touched  by  Victoria  in  the  first  rush 
of  the  gold  discoveries.  Looking  to  all  the  circumstances  of  the 
ease  and  making  every  allowance  for  those  peculiar  to  the  place,  it 
would  not  seem  possible  to  allow  a  consumption  of  more  than  one 
miUion  in  value  for  the  population  of  Qriqualand,  and  we  must  look 
elsewhere  for  an  explanation  of  the  large  figure  by  which  bur 
import  trade  is  measured. 

Setting  the  diamond  fields  demand  on  one  side  there  remain  to 
account  for  our  large  purchasing  power,  as  shewn  by  the  absorption 
of  imported  goods,  the  sums  derived  from  foreign  capital,  borrowed, 
and  expended  on  our  public  works  and  our  wars.  When  it  is 
considered  that  on  the  former  account  upwards  of  seven  millions 
sterling  has  been  expended,  and  for  war  another  million,  at  least, 
during  the  last  four  years,  it  will  be  seen  at  once  that  the  balance 
of  increase  in  our  imports  over  what  we  may  fairly  set  down  to 
Diamond  Field  expenditure,  really  represents  the  reflux  of  capital 
which  we  have  borrowed  for  public  works,  finding  its  way  back 
to  the  mother  country  in  exchange  for  manufactured  products, 
paying  toll  as  it  goes  in  the  shape  of  ten  per  cent  customs  duty. 
If  we  compare  the  period  1874 — 76,  before  the  efifect  of  our  loans 
had  begun  to  make  itself  felt,  we  find  that  the  average  balance 
against  the  colony  was  £1,740,000,  while  for  the  period  1877—79 
the  balance  was  £2,623,000,  shewing  an  avera^^e  increase  of  nearly 
ft  million  sterling  a  year,  which  may  fairly  be  neld  to  be  an  excess 
over  the  demand  springing  from  the  export  of  diamonds — and  to 
he  attributed  to  the  return  of  borrowed  capital    This  is  not  the 

Elace  to  enlarge  on  the  economic  effect  of  such  a  sudden  inflation, 
ut  it  is  a  fact  which  deserves  to  be  carefully  noted  and  studied  by 
all  whose  duty  leads  them  to  form  a  true  estimate  of  colonial 
prosperity. 
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There  remains  in  conclusion  one  other  cause  which  accounts  fof 
our  increased  imports,  and  that  is  the  growing  demand  among  th« 
natives  for  European  manufactures.  To  a  great  extent  thii 
demand  springs  from  the  other  two  causes  above  alluded  to,  m 
the  diamond  discoveries  and  the  expenditure  on  public  works.  It 
has  been  estimated  by  a  competent  judge,  (Mr  North)  that  it  costs 
one  half  the  gross  value  of  the  output  of  diamonds  to  produce  them, 
and  fully  one  half  this  cost  goes  in  wages  to  natives.  When  we 
recollect  that  the  yield  is  generally  taken  at  two  millions  sterling; 
we  see  what  an  enormous  purchasing  power  is  given  to  the 
coloured  population  from  this  source.  The  same  thing  has  also 
taken  place  on  our  public  works,  where  at  one  time  nearly  tai 
thousand  labourers  were  employed.  It  is  much  to  be  regretted 
that  there  are  no  figures  to  shew  even  approximately  the  existing 
demand  for  manufa^ctured  products  in  such  communities  as 
Basutoland  and  the  TranskeL  For  the  former  place  it  hu 
been  stated  that  the  importations  are  at  least  £300,000  sterling, 
and  for  the  Transkei  1  have  had  several  estimates  given  by 
trustworthy  persons  who  concur  in  placing  the  total  demand 
at  over  £200,000. 

If  these  figures  are  correct,  and  there  is  no  reason  to  believe 
them  overstrained,  we  should  have  an  effective  demand  in  these 
two  territories  alone  of  some  half  million  a  year,  a  demand  which 
has  certainly  sprung  up  within  the  last  decade,  and  which 
promises  to  be  a  growing  one.  This  subject  is  deserving  of  more 
ventilation  and  enquiry,  and  I  feel  sure,  that  if  the  dry  light  of 
statistics  was  tumea  on  our  coloured  fellow  subjects,  we  should  find 
that  we  had  in  the  easily  awakened  wants  of  our  native  population 
a  mine  of  wealth  which  only  requires  to  be  turned  to  good  account 
to  convince  even  those  who  are  most  disgusted  with  the  extremely 
troublesome  subject  known  as  the  native  question,  that  the  black 
man  may  be  worked  to  pay  in  this  country  and  to  pay  handsomely* 
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IX.     Comets.    By  W.  H.  Finlay,  B.A.,  F.RA.S. 

[Read  March  31, 1880.] 
Abstract. 

As  considerable  interest  had  been  excited  in  this  subject  by 
the  recent  appearance  of  Uomet  I.  1880,  the  author  first  gave  a 
general  account  of  the  motions  of  comets,  with  particulars  of  some 
periodic  and  remarkable  ones.  After  referring  to  the  comets  of 
1680  and  1843,  the  author  says,  "The  recent  comet  resembled  in 
many  points  the  two  I  have  last  mentioned,  but  I  do  not  think  it 
is  a  return  of  either  of  them.*  Part  of  the  tail  was  first  detected, 
80  far  as  I  know  at  present,  at  Sea  Point  on  Jan.  31,  and  a  few 
days  afterwards  very  generally  all  over  the  colony :  it  was  also  seen 
by  Dr  Gould  at  Cordoba  in  the  Argentine  republic.  The  comet 
gradually  rose  higher  above  the  horizon  till  the  head  was  visible  on 
Feb.  7. 

"The  first  observation  of  the  head  that  we  made  at  the 
Observatory  was  on  Feb.  10,  and  the  last  on  Feb.  17.  These  are 
too  few  and  too  close  together  to  give  a  really  good  determination 
of  the  orbit ;  and  it  is  to  be  hoped  the  observers  in  South  America 
and  Australia  were  more  favoured  by  the  weather.  I  have 
calculated  an  orbit  from  the  observations  made  here  on  Feb.  11, 
13  and  15 ;  and  find  that  the  comet  passed  its  perihelion  about 
midnight  on  Jan.  27,  and  was  then  almost  as  close  to  the  Sun  as  the 
comet  of  1843.  It  was  then  about  700,000  miles  from  the  centre 
of  the  Sun,  or  300,000  from  the  Sun's  surface.  Perhaps  a  better 
idea  of  this  distance  may  be  grasped  by  considering  that  it  was 
less  than  a  Sun's  radius  from  the  Sun's  surface,  or  a  little  more  than 
the  distance  of  the  Moon  from  the  Earth.  Of  course  at  this 
distance  it  must  have  passed  right  through  the  Sun's  outer  corona. 
In  consequence  of  this  small  perihelion  distance  its  angular  velocity 
in  this  part  of  its  orbit  was  enormous.  In  fact,  in  the  course  of  two 
and  a  half  hours  at  the  time  of  perihelion  passage  it  passed  through 
an  arc  of  143*^  in  its  orbit. 

"The  tail  was  longest  on  Feb.  6 :  it  was  then  apparently  about 
oO*  long,  which  would  correspond  to  a  real  length  of  over  70 
millions  of  miles.    At  this  time  the  comet  was  about  62^  millions 

*  Since  this  was  vritten,  Mr  Hind,  the  Superintendent  of  the  Nantical  Almanac, 
has  announced  that  the  elements  of  the  comet  of  1843  will  satisfy  all  the  obser- 
^tioDs  that  he  has  seen  of  this  comet.  It  would  appear  that  the  observations  made 
Qse  of  by  me  (the  only  available  ones  at  the  time)  were  not  sufficient  to  give  more 
ttian  a  fair  approximation  to  the  apparent  path  of  the  comet.  w.  h.  r. 
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of  miles  from  the  Earth  and  46  millions  from  the  Sun.  I  find[ 
however  from  my  calculations  that  the  comet  was  nearer  to  the' 
Earth  than  this  when  it  was  approaching  the  Sun.  At  midni^i 
on  January  20  it  was  only  26j^  millions  of  miles  from  the  E!arth, 
and  should  have  been  visible  in  the  evening  towards  the  south- 
west. That  it  was  not  seen  seems  to  shew  that  the  tail  was  no( 
developed  till  close  to  or  after  perihelion  passage.  It  is  very  much 
to  be  regretted  that  it  was  not  detected,  as  observations  before 
perihelion  passage  would  have  been  of  the  very  greatest  value. 
Unfortunately  in  the  Southern  hemisphere  there  is  almost  a 
complete  lack  of  amateur  astronomers,  such  as  exist  all  over 
Europe  and  America,  to  whom,  considering  the  few  public  Observa- 
tories in  the  South  and  the  large  amount  of  more  pressing 
necessities,  the  work  of  searching  for  comets  would  naturally  fatL 

"I  have  not  been  able  to  hear  of  any  other  observations  as  yet 
besides  our  own,  but  I  have  no  doubt  that  Dr  Gould  at  Cordoba 
will  secure  some. 

"The  position  of  the  comet  and  the  direction  and  amount  of 
its  daily  motion  were  telegraphed  by  Mr  Gill  to  Sir  (Jeorge  Aiiy 
on  Feb.  12,  in  the  hope  that  some  of  the  more  southern 
Observatories  of  Europe  might  secure  it ;  but  we  have  just  learnt 
that  unfortunately  in  the  transmission  of  the  message  six  important 
fiffures  were  dropped,  and  the  result  was  that  no  one  coxild  tell 
where  to  look  for  the  comet. 

"The  head  never  shewed  any  well-marked  nucleus,  and  was 
always  very  small :  none  of  the  more  striking  peculiarities  of  large 
comets  were  visible,  but  this  was  doubtless  owing  to  the  intense 
heat  the  comet  had  undergone.** 

The  author  then  proceeded  to  give  a  description  of  the 
phenomena  usually  observed  in  connection  with  a  bright  comet's 
tail,  with  some  account  of  the  various  theories  advanced  to  explain 
them. 

Tyndall's  actinic  theory  he  said  had  never  received  much 
support  among  astronomers,  and  though  he  had  not  been  able  to 
meet  with  any  discussion  of  the  theory,  it  seemed  to  him  to  fail  to 
account  for  the  jets  towards  the  Sun  which  are  seen  in  nearly 
eveiT  bright  comet ;  and  he  thought  that,  if  the  brightness  of  the 
tail  be  due  to  the  absorption  of  the  calorific  rays  by  the  head  of  the 
comet,  the  brightness  snould  increase  from  the  edges  towards  the 
axis  of  the  tau :  but  this  was  completely  contradirted  by  observa- 
tion. After  describing  Zdllner's  theory,  the  author  concluded  with 
an  account  of  the  relations  that  have  been  found  to  exist  between 
meteor-swarms  and  comets. 
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X.      On  the  primeval  laws  of  the  Vowels  and  their  bearing  on 
universcU  Mymotogy.    By  Uie  l(ev.  F.  W.  Eolbi£. 

[Read  April  28,  1880.] 

It  may  be  laid  down  as  an  axiom,  that  the  two  first  and  grand 

principles   in  language   are  motion  and  space.    The  consonants 

represent,  regulate  and  diversify  motion,  and  the  vowels  are  the 

signs  for  the  various  positions  and  relations  in  space.     A  thorough 

acuedysis  of  Bantu  will  demonstrate  the  truth  that  language  is  more 

the  offspring  of  sight  than  of  sound,  and  that  the  groundwork,  the 

body   of  language,   was  formed  by  rational  observation  of  the 

diversified  motions  in  nature.     ''Tracing  the  primitive  Zulu-Kafir 

words,  remarks  the  Rev.  J.  L.  Dohne,  to  their  simple  roots,  we  are 

struck  to  find  that  all  of  them  are  derived  from  some  kind  of 

motion.     In  this  view  the  excellent  author  of  the  Zulu-Eafir 

dictionary  (a  most  important  work)  is  certainly  right,  whatever  the 

value  may  be  of  his  method  of  analysis.     And  one  of  the  foremost 

workers  in  philological  research.  Prof  Max  Miiller,  has  arrived  at 

the  same  result     "To  those — says  the  learned  author  of  Lectures 

on  the  Science  of  Language,  vol.  iL  p.  70 — to  those  who  approach 

etymological  researches  with  any  preconceived  opinions,  it  must  be 

a  frequent  source  of  disappointment,  when  they  have  traced  a  word 

through  all  its  stages  back  to  its  first  starting  point,  to  find  in  the 

end,  or  rather  in  the  beginning,  nothing  but  roots  of  the  most 

general  powers,  meaning  to  go,  to  move,  to  run,  to  do.     But  on 

closer  consideration  this,  instead  of  being  disappointing,  should 

rather  increase  our  admiration  for  the  wonderful  powers  of  language, 

man  being  able  out  of  these  vague  and  pale  conceptions  to  produce 

names  expressive  of  the  minutest  shades  of  thought  and  feeling." 

These  words  are  very  opportune  and  very  true.     Indeed,  there 

cannot  be  the  remotest  doubt  that,  with  the  exception  of  a  small 

number  of  mimetic  and  interjectional  sounds,  the  primary  sense  in 

mot-words  is  some  motion  or  other.    Thus,  in  Hererb,  to  cease,  is 

properly  to  go  far,  to  run  far,  out  of  sight,  to  disappear ;  to  cut : 

to  go  through  (with  a  sharp  instrument) ;  to  be  good — to  run  over, 

to  abound;  to  be  hard — ^to  tread  the  ground,  to  beat  a  road;  to 

mmove,  leave — to  go  out ;  to  send — to  cause  to  go  out;  to  separate — 

to  go  between ;  to  stumble — ^to  go  down ;  to  shut,  bind — ^to  go 

together,  to  move  together;  to  grow — to  go  up ;  to  be  aslant — ^to  go 

out  of  the  straight   line; — ana   all   these   various  relations,   far, 

together,  on  the  surface,  in,  out,  between,  aside,  up,  over,  through, 

down,  were  originally  indicated  by  vowels. 
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The  vowel  sounds  had,  in  the  first  stage  of  the  development  of 
language,  an  inherent  power  to  modify  the  sense  of  a  root  Let  us 
take,  for  example,  the  Hererb  root-word  pata.  Its  radical  sense  is 
to  move,  to  go,  to  run.  Now  it  may  be  observed  that  pata  receives 
a  different  meaning  when  pronounced  either  pita  (peta)  or  puto 
(pota),  though  retaining  its  radical  sense ;  and  so  it  happens  that 
tnis  one  root  pata  branches  out  into  a  number  of  words  which  form 
a  group  in  the  language,  very  closely  allied  to  each  other,  viz., 

pata,  V.  t.,  to  shut,  properly  to  go  together,  of  two  parts,  or  to  cause 

to  go  together; 
pita,  V.  i.,  to  go  from  within,  to  go  out ; 
puta,  in  putara,  v.  i.,  to  stumble,  properly  to  go  downward  to  the 

ground. 

Corresponding  nasalised  forms  of  the  above  are 

panda,  in  pandeka,  to  bind,  properly  to  go  together,  to  shut ; 
pinda  (Zulu),  v.  t.  (to  step  out  and  in),  exchange  places,  return  like 

for  like,  retaliate ; 
pwnda,  V.  i.,  to  move  downward,  to  descend. 

And  besides  these  we  meet,  by  the  interchange  of  consonantal 
sounds*  other  forms,  such  as  vaza,  to  reach ;  vanda,  to  move  over 
the  surface,  to  level ;  vinda,  to  hide,  not  less  entitled  to  a  place  iu 
the  Pata  group.  Now  in  all  these  words  the  leading  idea  is  to 
move,  to  go,  but  in  each  case  it  is  modified  by  the  vowels. 

Truth  is  always  simple ;  so  are  the  laws  of  the  vowels ;  they 
may,  as  far  as  the  outline  is  concerned,  be  stated  in  a  few  words. 

A. 

The  vowel  a  gives  a  root  the  by-meaning 

on  the  surface,  level,  horizontal, 

abroad, 

wide,  extended,  stretched. 

far, 

straight,  in  a  line, 

together,  and  the  reverse,  spread,  scattered. 

Any  action,  motion  or  condition,  naturally  inciting  a  horizontal 
gesture,  falls  within  the  sphere  of  cu 

I 

The  vowel  i  signifies 

in,  inside,  hidden, 
within,  and  from  within, 
out, 
outside, 
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at  the  side, 

aside,  out  of  the  way, 

out  of  the  straight  line,  aslant, 

between. 

U. 

The  vowel  u  has  the  power  of  pointing  upward  to  motions  and 
actions  in  the  air  which  would  call  forth,  as  a  natural  gesture,  the 
lifting  up  of  the  arm.     U  means 

up,  upward,  vertical,  perpendicular, 
.  over,  nence  (as  over  a  river) 
through, 
overflowing,  full, 
ahead,  before, 
erect> 

above,  and  from  above, 
downward,  down, 
bowed  down,  bent,  round, 
under,  below. 

The  primitive  vowels  have  not,  however,  in  all  cases  retained 
iheir  original  purity;  a,  in  a  number  of  roots,  has  become  e ;  i  too, 
often  sounds  like  e\  and  not  less  frequently  we  find  u  changed 
into  0. 

I  shall  now  endeavour  to  illustrate  and  exemplify  the  laws  that 
have  been  stated,  and  for  that  purpose  invite  attention  to  a  few 
groups  of  Hererb  root-words.  For  the  sake  of  brevity  and  in  order 
to  present  a  clearer  view  of  the  several  groups,  I  shall  only  give  the 
loot-word  in  its  simple  form, 

KAKA,  TYIKA,  (=  KIKA),  KUKA. 

Kaka  (=to  go  or  run  on  the  surface  of  the  earth,  to  beat  a  road, 

make  hard,  or  to  go  together,  to  congeal,  shrink),  to  be  hard,  dry. 
TjiUca  ( =s  to  go  out  of  the  straight  Ime)  to  be  aslant,  to  stand 

obliquely. 
Xeha  (  =  to  go  out  of  the  straight  line,  out  of  its  proper  place)  to  be 

or  go  out  of  joint,  to  get  loose  (as  a  wagon),  to  relax  (Zulu). 
Kuka  (sto  go  up),  to  rise,  swell,  increase  (in  the  Zulu  word 

kukumala). 
Kdika  (  =  to  go  downward,  to  bow  down),  to  be  bent,  crooked  {-koko^ 

a.,  crooked). — 

I  Nasalised  forms  of  this  group  are 

I 

KANGA,  TYINGA  (  =  KINGA),  KUNGA. 

J^anga  (=  to  run  on  the  ground,  to  beat  a  road,  make  hard,  or  to  go 
together,  to  congeal,  shrink),  to  be  hard,  dry,  or  to  make  hard, 
dry. 
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Tyenga  (^to  go  out  of  the  straight  line),  to  upset,  as  a 

oontaming  food,  throw  out  (cf.  tyengura), 
Xengaacenga  (» to  eo  out  of  the  line),  to  bend  on  this  and  that  si^ 

to  be  loose  (Zulu). 
Kunga  (»to  run  up),  to  throw  up,  &om  the  stomach,  vomit; 

run  over,  as  liquids. 

TATA,  TITA,  TUTA. 

Ta/ta  (=  to  move  or  stretch  on  the  surfiEtce  of  the  earth),  to  thi 

flat  on  the  ground. 
Teta  (=to  go  between,  divide),  to  sever,  take  off  the  point, 

crop. 
Tiza  (=  to  go  out  of  the  straight  line),  to  lean  against,  to  suppoi 
Tula  (=to  go  up,  become  high),  to  carry  and  throw  things  togel 

in  a  heap,  to  make  a  heap. 
Tuta  and  tota  (=to  go  through),  to  hollow  or  be  hollow  (c£  -ftrfu; 

"toto). 

Nasalized  forms : 

TANDA,  TINDA,  TUNDA. 

Tanda  (=:to  move  horizontally),  to  aim  at,  to  fix  the  eye  as  in 
taking  aim,  hence  to  intend,  devise  mischief,  threaten  (in  Zulu, 
to  love). 

Tinda  ("=  to  go  between,  to  interfere),  to  resist,  refuse  (cf.  Zulu  tinin^ 
to  intercept,  stop). 

Tenda  (=  to  go  between,  divide),  to  cut 

Tunda  (=  to  go  up),  to  rise,  climb,  to  be  erect,  high. 

PAPA,  PIPA,  PUPA. 

Papa  (=  to  go  close  together),  to  be  firm,  solid,  compact. 

Pepa  (=  to  go  out  of  the  line,  out  of  the  straight  course),  to  go 

aside,  start  aside,  avoid  (Kafir). 
Pupa  (=  to  move  upward),  to  be  light,  easy  {-pupu),  to  float  Ac 

Nasalised  forms : 

PAMBA,  PIMBA,  PUMBA. 

Paniba  (^^to  move  close  together),  to  put,  as  in  plaiting,  things 
close  together. 

Pirnba  {^  to  go  out  and  step  in,  as  in  changing  places,  or  taking 
turns;  to  make  room  for  another  or  step  into  the  plaoe  <h 
another  one),  to  exchange;  barter;  recompense. 

Pumba  (==  to  go  up,  to  move  upward,  or  to  cause  to  go  up,  to  ease, 
remove  a  burden,  as  the  superfluous  branches  of  tre^,  to  make 
light),  to  prune,  to  lop;  to  take  off  the  point,  die  edge,  to 
blunt ;  (to  rise,  accumulate  as  in)  otyi-mbumba,  large  number 
of  people  or  things,  a  heap. 
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Perhaps  these  specimens  will  suffice  to  give  a  clear  idea  of  the 
bfluence  the  vowels  have  had  on  word-building  in  Bantu.  I 
night  have  added  a  few  from  Polynesian  dialects,  but  I  shall  have 
an  opportunity  for  that  in  the  second  part  of  this  paper.  For  it  is 
lertain  that  the  African  Bantu  and  the  Polynesian  languages  form 
be  great  fiunily,  only  with  this  difference,  that  the  former 
[especially  HerenS  and  Kafir)  have  preserved  best  the  ancient 
Ibiicture.  ''No  doubt  can  any  longer  remain/'  says  Dr  Bleek  in 
us  Comparative  Orammar,.^.  143,  "as  to  the  fact  that  the  Papuan, 
rolynesian  and  Malay  languages  are  related  to  the  Bantu  languages, 
md  that  thus  the  Prenx-pronoininal  Class  forms  almost  one 
Bontinuous  belt  of  languages  on  both  sides  of  the  equator,  from  the 
mouth  of  the  Senegal  to  uxe  Sandwich  Islands." 


11. 

T%e  bearing  of  the  Law»  of  the  Vowels  on  the  discovery  of  the 

unity  of  Language. 

It  is  well  known  that  in  the  present  state  of  philolo^cal  science 
universal  word-comparison  is  not  popular.    It  is  considered  mere 

Kess  work,  and  therefore  viewed  with  distrust.  And  this  is  not  to 
wondex«d  at;  for,  not  having  any  fixed  laws  to  guide  them 
ihmagh  the  labyrinth  of  roots,  some  writers  have  indulged  in  the 
wildest  speculations  and  thus  brought  general  etymology  into 
disrepute.  Comparative  philologists  tell  us  that  the  only  way  to 
f  Tove  the  relationship  between  two  languages  is  to  shew  that  both 
share  the  same  grammatical  structure.  Not  on  the  casual 
similarity  between  words,  they  argue,  but  on  the  agreement  in  the 
whole  grammatical  construction  is  the  affinity  between  Sanscrit, 
Gothic,  Latin,  Greek  and  the  Teutonic  forms  of  speech  on  the  one 
hand,  and  the  Kafir,  Setshuana,  Angola,  Polynesian  on  the  other, 
based;  and  as  the  former  are  sex-oenoting  and  the  latter  prefix- 
pronominal  languages,  the  two  families  have  nothing  in  common. 

Now  this  is  very  true,  as  &r  as  it  goes.  To  have  the  thousand- 
fold varieties  of  human  speech  reduced  to  a  few  large  families,  is 
doubtleBS  a  great  achievement  in  modem  philology.  Still  the 
craving  of  the  thinking  mind  for  something  more  remains.  We  are 
iH>t  satisfied  with  mere  divisions  and  classifications,  whilst  we  are 
wanting  a  stand-point  firom  which  we  may  discover  their  bond  of 
^on :  we  feel  the  separate  circles  drawn  by  Comparative  philology 
to  be  too  narrow,  and  wish  for  one  large  enough  to  embrace  all  the 
binilies  of  human  language;  a  natural  desire,  sometimes  even 
^pressed  by  some  of  those  workers  who,  for  want  of  laws  to  guide 
I  Aem  further,  rigidly  adhere  to  the  principle  of  grammatio  identity. 
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It  is  obvious  that,  if  the  grammatical  structure  is  the  onl] 
foundation  on  which  comparative  philology  can  operate,  anj 
endeavour  to  discover  the  umty  of  language  must  be  considered  a$ 
futile;  for  it  is  plain  that,  as  it  regards  some  families  of  languagesi 
there  is  no  relationship  between  their  grammatical  featurei 
discernible,  and  others  are  said  to  be  almost  entirely  wantin^^  in 
the  latter,  A  broader  foundation  must  be  laid  and  a  wider  sphen 
drawn,  in  which  some,  if  not  all,  families  of  languages  can  unite. 

This  is  desirable ;  but  is  it  possible  ? 

I  venture  to  answer  that  tnere  is  good  reason  to  believe  it  u 
possible.  A  carefiil  study  and  analysis  of  Bantu,  and  especially  a 
JrTper  knowledge  of  the  iowers  of  ke  vowels,  will  fun^T^th 
a  new  method  of  Word-comparison,  a  method  unshackled  by  the 
different  grammatical  superstructures ;  a  method  which  goes  in  a 
direct  way  to  the  body  of  language  and  which  therefore  may  be 
called  the  direct  methoa  of  Word-comparison,  or  also,  as  it  springs 
from  a  knowledge  of  the  laws  of  the  vowels,  the  Vowet-methocL  I 
shall,  of  course,  m  this  brief  paper  not  be  able  to  do  justice  to  the 
subject;  many  questions  in  connexion  with  it  I  must  leave 
untouched  and  unanswered,  but  the  outlines  of  the  basis  on  which 
the  method  rests  and  of  the  method  itself  I  hope  I  may  succeed  in 
describing  in  a  few  sentencea 

1.  No  true  root-word  stands  isolated  in  language,  it  is  a 
member  of  a  family,  in  close  relationship  to  a  more  or  less 
numerous  group ;  and  each  group  of  roots  is,  whatever  individual 
difference  there  be,  pervaded  by  one  leading  idea.  We  have  thus, 
in  universal  etymology,  to  treat  a  root-word  as  in  a£Bnity  and 
relation  to  the  whole  group.  We  do  not  compare  isolated  root- 
words  in  the  several  families  of  speech,  we  confront  genera  with 
genera,  species  with  speciea 

2.  The  classification  of  root-words  into  genera  and  species  is 
effected  by  the  vowels.  In  a  genus  we  have  root-words  with  the 
vowels  a,  t,  u  and  kindred  shades  of  sound,  but  a  species  comp 
only  roots  of  one  primary  vowel  and  its  kindred  sounds.  Thus  i 
Hererd  the  genus  Pa-Ta  would  comprise  roots  as  the  following 
pata,  patha,  vatlui;  pita,  pitha,  vitha,  vera ;  puta,  pota,putha,  pw 
whereas  a  species  would  be  confined  to  paJta,  patha,  &a,  a  aecoi 
species  to  pita,  pitha,  &c,  and  a  third  to  puta,  putha,  &c.,  tho 
even  these  species  may  require  subdivision. 

3.  Now,  each  genus  in  Bantu-Polynesian  is  pervaded  by  oi 
leading  idea,  generally  to  go,  to  move,  to  run,  the  vow 
modifying  the  sense,  as  has  been  stated  before;  producing,  as 
rule,  seemingly  opposite  by-meanings,  as  up  and  down,  in  and 
&c.;  and  wherever  we  find  the  same  phenomenon  in  other  £unili 
of  speech  (however  imperfectly  the  roots  may  have  been  preservi 
there  we  discover  true  relationship  and  original  unity. 
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The  full  working  out  of  the  principle  in  question  must  of  course 
be  left  to  the  future  and  to  trained  philologists,  but  in  order  to 
make  my  meaning  clear,  I  shall  have  to  give  one  or  two  specimens 
of  general  word-comparison  as  examples,  shewing  the  application  of 
tie  iproposed  method. 

In  Bantu  the  root  kata  has  the  meaning  to  fold,  to  glue  to- 
gether, to  cleave  together,  cleave  to,  stick,  be  attached  to,  &a  I 
open  Hazlewood's  Fijian  Dictionary  and  read:  "kata,  &,  close 
together,  touching,  as  boards  on  a  floor,  so  as  to  leave  no  crevice ; 
ta-kata,  a.,  shut,  close."  Now  as  the  African  Bantu  and  the 
Polynesian  lan^ages  form  one  family,  I  expect  to  find  it  so,  and 
there  is  no  doubt  in  my  mind  about  the  identity  of  the  Bantu  and 
Polynesian  root  kata.  It  is  diflferent,  when  I  turn  to  other  families 
of  speech.  The  Bantu-Polynesian  kata,  to  cleave  together,  to  be 
dose  together,  reminds  me  of  the  Aryan  root  kat-  in  Lat.  (xUeAa, 
Germ,  kette,  Dutch  keten  =  chain,  and  as  k  and  g  are  closely  allied, 
abo  the  root  gat-  {gad-,  gath-,  in  Germ,  gatte,  Dutch  gade,  gader, 
pderen,  Engl,  aather)  occurs  to  me.  Now  the  question  arises.  Is 
the  Aryan  root  leat-  {gat-)  identical  with  the  Bantu-Polynesian  kai-  ? 
Without  some  law  to  guide  me,  the  answer  to  this  question  must 
l)e  mere  guess-work.  But  here  the  vowel-method  steps  in  to 
tegulate  the  inquiry,  and  I  reason  thus :  Kata  in  Bantu-Polynesian 
is  only  a  member  of  a  genus  of  root- words  whose  leading  idea  is,  to 
go.  Kata  is  a  root  of  the  species  which  means  to  go  together,  &c., 
closely  allied  to  other  species,  as  kita  (Jiita,  shita)  and  kuta  (kota), 
which  respectively  mean  to  go  in,  to  go  through,  &c.  Now  if  I  find 
in  the  Aryan  &mily  remnants  of  the  genus  of  which  kata  (or  kat-^ 
g(U-)  IS  a  member;  if  I  find  forms  like  hid-,  shid-,  shit-  (^kit-), 
with  the  primary  meaning  to  go  in,  between,  to  go  out,  and  kut-, 
iot',  to  go  over,  through  &c.,  then  I  have  evidence  as  strong  as  can 
1>e  expected  in  philology  that  kat-,  in  Bantu-Polynesian  and  cat-, 
git-,  gad-  in  Aryan  are  identical. 

And  it  would  appear  that  such  forms  do  indeed  exist.  Of  the 
number  that  might  oe  pointed  out,  I  shall  only  mention  a  few,  as 
heing  sufficient  for  illustration ;  and  I  may  just  remark,  in  passing, 
that  owing  to  the  peculiar  nature  of  the  vowel  i,  roots  which  must 
have  been  originally  kita,  kila,  kira  have  become  tyita,  shita,  aila, 
9cira,  &a 

KAT- 

xneans  to  go  together,  to  shut,  to  move  close  together,  to  cleave  to, 
•tick  to,  &.  (S  cat'  in  Lat.  catena  =  chain ;  gat-  in  Germ.  goMe, 
Dutch  gade^sjpoxjse;  gad-  in  A. -Saxon  ^rodor  =  together ;  Icel. 
Sadda  » to  press  together ;  gath-  in  gather. 

KIT- 

means  to  go  in  or  between,  to  go  between  two  parts,  to  separate, 

6—2 
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divide.  C£  shid  (kit,  hid)  in  0.  Ehigl.  shide ;  Oerm.  acheiden,  Datdi; 
schieden;  scir-  in  A.-Saxon  ecirian,  ecerian^  to  divide,  to  put' 
among  two  or  more ;  scidan  » to  cleave ;  Icel.  skid  »  shide  « a  pieoa; 
split  off,  splinter. 

KUT- 

means  to  go  up,  over,  through,  to  go  through  with  a  sharp  instru- 
ment, to  cut  Cf.  Icel.  kut^ to  cut  with  a  knife;  kuU^A  small 
knife ;  O.  Swed.  kotta  »  Eng.  cut 

A  comparison  of  the  above  forms  with  corresponding  ones  in 
Bantu-Polynesian  leads  to  the  following  result. 

Genus  Ka-Ta. 

First  Species, 
KAT-  =  to  go  together. 

BANTU-PoLTXESlAy :  kata  =^to  fold,  press,  glue,  cleave,  join  dose 
together  (Herer6,  Zulu,  Fijian);  in-kaia;  on-gata;  n-gata^coii, 
ring  or  knot  ofgrass,  little  twigs,  &c.  for  carrying  things  on  the 
hecul  (Zulu,  BlerenS,  Makonde);  fijFoto «:  bound-up  package^ 
bundle  (Setshuana). 

Aryan:  kette  (Germ.),  keten  (Dutch);  catena  (Lat);  gadde^ to 
press  together  (Icel.) ;  gador  (A.-S.),  gather  (K);  gatte  (Genn.), 

gade  (Dutch);  gader,  gaderen  (Dutch). 

« 

Second  Species. 
KIT-  =  to  go  in,  between. 

Bantu-Polynesian  :  hita^  to  go  in,  between  (Herer6) ;  fyemsto 

fo  between,  divide,  draw  aside,  waylay,  seduce,  pursue  (jB[erer6); 
Hi  in  faka-hili'hili^^to  intercept,  turn  into  another  route; 
hels  in  fcJca-ma-hels^ to  cut  in  two;  A^ie-wa « divide,  cut  in 
two;  hdu  =  scissors,  comb ;  helu-helu  =  to  comb,  properly  make 
a  path,  divide  the  hair  (Tongan) ;  kifa,  or  gild  =  to  know,  under- 
stand, regard,  properly  discern,  go  between  (Fijian);  fyisasto 
perceive,  discern  (Herer6). 

Aryan  :  shide  (0.  E^gL);  akid  (Icel.)  =  splinter ;  sddan  (A.-Saz.) 
=  to  cleave,  split,  mvide;  scheiden  (Germ,  and  Dutch)  » to  go 
between,  separate,  part;  scheitel  (Germ.),  schedd  (Dutoi). 
=  crown  of  the  head,  probably  from  dividing  the  hair ;  sdrian, 
scerian  (A.-S.)  =  to  go  between,  to  divide,  to  part  among  two  or 
more:  shear;  share. 

Third  Species. 
KUT-«to  go  (up,  over)  through. 

Bantu-Polynesian :  koto ^ to  crop,  to  shorten  shrubs  (Tongan); 
konda  =  to  go  over,  through ;  to  go  over  or  through  a  river,  to 
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paasL  a  river;  to  go  through  with  an  edged  instrument,  to  cut 
through,  to  saw,  to  cut  off  (Herer6);  gvtu-va^to  cut  off 
(Fijian) ;  ulu » to  pass  through,  to  go  through,  as  anything 
thrown  or  darted  (Tongan). 

Aryan:  kuta=^U>  cut  with  a  knife;  kuti^ek  small  knife  (Icel.); 
kotta  S9  to  cut  (().  Swed). 

Only  one  more  specimen  to  show  the  curious  relationships  that 
aie  brought  to  light  oy  the  application  of  the  vowel-method.  One 
of  the  most  fruitful  and  wide-spread  genera  in  Bantu-Polynesian 
and  Aryan  comprises  the  aforementioned  groups  potto,  pUa,  puta, 
nasalLsed  panda^  pinda,  punda,  and  trani^KKsed  tapa,  tipa,  tupa. 
We  only  refer  to  tne  latter  form. 

Tup-  (tub-,  tob")  in  Bantu-Polynesian  means 

(1)  to  go  up,  over,  to  rise,  to  be  high ; 

(2)  to  go  (over,  L  e.)  through ; 

(3)  to  go  finom  above  or  down ; 

and  curiously  enough,  the  same  seeminglv  different  or  even 
eonflicting  meanings  we  find  attached  to  the  Aiyan  root  tvp-  (tub-, 
top-)  whidi  appears  in  such  words  as  top,  tube,  stoop,  words  which 
lepreaent  the  same  three-fold  meaning  as  tup-  in  Bantu,  viz.,  to  go 
up,  to  go  through,  to  go  down.  And  it  is  just  this  seeming 
discrepancy  which  proves  beyond  doubt  that  the  Bantu-Polynesian 
tup-  (top-,  tvb-,  toih)  is  identicial  with  the  Indo-European  tup-  (e-toop, 
tii-,  top). 

TUPA 

(1)  to  go  up,  to  rise,  to  be  high. 

Bantu-Poltnesian  :  tupu  «  (to  rise),  grow,  increase  (New  ZeaL) ; 
tubu=s to  spring,  to  grow,  to  arise  from  (Tongan);  dub-ttza^ 
dub-vla  =  to  shoot  or  bud,  to  shoot  into  ears,  of  maize,  com 
(Zulu) ;  topo'lala  =  to  stand  upright  (Setshuana). 

Abtak  :  top  (Sax.,  Dutch,  Fries.,  Dan.) ;  topp  (Swed.)  toppr  (IceL), 
SB  summit^  the  highest  part  of  anything ;  stup  » to  heap  to- 
gether ;  ^pa  s=  heap  (Sanscr.). 

(2)  To  go  (over),  through. 

Bantu-Polynesian:  top-era^ to  go  through  with  a  pointed 
instrument,  to  bore,  make  holes;  ^-fripasbone  (properly  a 
bored  object,  something  hoUow,  a  tube),  (Herer6);  t-fu6a  =  a 
passage  (for  g[oing  through);  tn-fu&a  =  an  opening  between 
rocks,  an  opening  as  a  wmdow;  t9t-^i«&a  ==  somethmg  like  a 
pcwsage ;  twhda  =  to  go  through,  to  creep  through  (Zulu) ;  tuba 
s  a  hole  or  opening,  an  entrance ;  tuba-gi  ^  to  make  a  hole ;  iba- 
tubftsan  opening,  as  a  window,  a  door  (Tongan);  ka-tuiba^ 
door,  window  (Fijian). 
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Aryan  :  tvbusy  innha  »  a  hollow  cylinder,  a  pipe,  tvbe  (Lat). 

(3)    To  go  from  above,  down, 

Bantu-Polynesian  :  topa  =  "  tomber,  crouler,  d&dioir,  roTilei:; 
succomber,  descendre"  (Marquesan) ;  to&a»to  go  down  will 
the  body,  to  stoop,  bow  down  (Zulu);  t&uva  — to  stoop,  bo* 
down  (Fijian). 

Aryan  :  stupa  =  to  go  downward,  to  be  precipitated  (Swed.) ;  stwjf 
Bto  move  downward,  to  bow  down  (K);  stupian^Btoof 
(A.-Sax.)  stut/pen,  stoepen  =  to  stoop  (O.  Dutch). 

It  must  be  left  to  future  researches  to  ascertain  to  what  extent 
the  relationship  between  the  several  families  of  speech  can  be 
traced.  But  as  to  the  existence  of  a  close  affinity  between  Banto 
and  Aryan  there  can  be  no  doubt  It  is  true,  the  Bantu-PolynesiBii 
languages  are  agglutinative  and  prefix-pronominal,  whilst  those  d 
the  Indo-European  family  ate  inflectional  and  sex-denotrng,  but 
this  only  shews  that  the  former  are  in  an  earlier  stage  of  develqH 
ment  and  much  more  primitive  than  the  latter.  As  to  their  oiigin. 
both  families  are  alike ;  they  derived  their  respective  words  fixoi 
one  common  stock  of  roots,  based  on  the  principle  of  the  powera  d 
the  vowels. 
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XI.    Chthe  Free  Botation  of  a  Rigid  Body.    By  F.  Quthrie, 

[Read  May  26,  1880.] 

There  are  four  principal  cases  of  firee  rigid  rotatiozL 

(1)  When  the  three  principal  axes  are  equal, 

(2)  When  two  are  equal  and  less  than  the  third, 

(3)  When  two  are  equal  and  greater  than  the  third. 

(4)  When  all  are  unequal 

In  the  first  three  the  problem  has  been  completely  solved. 
The  fourth  however  leads  us  to  the  solution  of  eluptic  integrals 
and  can  only  be  considered  as  solved  in  so  far  as  these  integrals 
are  tabulated. 

There  are  two  branches  to  the  problem :  1st,  the  motion  of  the 
instantaneous  axis  amon^  the  principal  axes,  and  2nd,  the  motions 
of  this  axis  in  space.  The  first  part  of  the  question  presents  no 
difiBculty,  the  second  only  when  the  axes  are  all  unequal 

Let  the  principal  axes  be  taken  as  coordinate  axes  of  x,  y  and  z. 

From  which  it  follows  that  the  acceleration  will  be  ft)*v2p^6V 
about  an  axis  whose  direction  cosines  are 

_     phc 
whence  the  acceleration  of  a>  is 

or  -^pqrabcm*. 

The  acceleration  perpendicular  to  (U>c  is  therefore 

and  the  angular  velocity  of  the  axis  of  rotation  among  the  principal 
axes  is  ^  »  a>  v  SP'a'. 

The  formulae 

•bo  gi^e  the  equations 
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» 


whence  can  be  deduced  the  relations 

and  Pja*+ C,5«-5,c»«0. 

The  instantaneous  axis  of  rotation  therefore  moves  in  an  elliptii 
cone  among  the  principal  axes,  the  central  axis  of  the  cone  hoof 
always  about  either  the  major  or  minor  axis.  The  followiif 
diagram  illustrates  the  nature  of  the  motion,  q»  being  +. 


The  medial  axis  Oz  is  supposed  to  be  perpendicular  to  the  plane 
of  the  paper.  The  dotted  Imes  and  arrows  represent  the  motiaDS 
of  the  end  of  the  axis  of  rotation  on  the  surface  of  a  sphere  having 
the  centre  of  motion  for  its  centre,  the  tangent  of  the  angle  Ao* 


^'^V^'^'-^V^ft^' 


From  this  it  is  apparent  that  rotation  about  the  medial  axis  li 
one  of  unstable  equilibrium ;  that  if  it  is  in  the  slightest  d^ree 
disturbed  it  tends  to  move  further  and  further  away;  wheretf 
motion  about  an  axis  near  either  the  major  or  minor  axes  i> 
comparatively  stable;  since  the  axis  of  instantaneous  rotatioB 
describes  a  small  elliptic  curve  about  that  ajus. 
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The  case  of  rotation  about  an  axis  near  the  minor  axis  when 
the  minor  and  medial  are  nearly  equal  is  interesting.  In  this  case 
the  axis  of  rotation  describes  a  very  elongated  elliptic  cone,  so  that 
its  motion  becomes  nearly  vibratory. 

Let  the  principal  axes  be  taken  as  the  axes  of  x,  y  and  z, 
and  let  the  radii  of  gyration  about  them  be  K^  K  and  K^  Let  Oz 
he  the  major  axis  and  Ox  the  minor,  so  that  0,  A,>K^> K^ 

Let     '  >r,  ^ *pp,    '  and     ^  v%-^  he  called  »,  a,  and  r  re- 

A.  Aj,  A, 

spectively. 

Let  <o  be  the  angular  velocity  about  an  axis  whose  direction 
eosiDes  are  o^  i,  and  c,  a>^  to^  and  o>.  being  the  angular  velocities  about 
the  axes.  Let  r6"  —  j?,  p<?  —  rcfy  qd^  —  pp*  be  called  P,  Q  and  R, 
and  let  particular  values  of  a,  6,  c, »,  P,  ^,  and  R  be  called  a,  6,  o,  co, 
P,  e,  and  i?. 

Then  calling  the  angular  accelerations  eb,  i»^  cb,,  and  o^^. 

The  disturbmg  moments  are  easily  shewn  to  be 

©•ic  (2my*  —  Sm-ar)  about  Oa? 

»      Oy 
Oz 


i»  9> 


whence  «,  ^pto/o^  »,  =  ?®«®«>  <».  =  "^^/^r 

The  motion  of  these  axes  will  however  be  best  understood  after 
oonsidering  the  case  of  a  solid  of  revolution. 

Li  the  case  of  such  a  solid  K^^K^  and  c  and  »  remain 
oonstanty  that  is  to  say  the  rate  of  rotation  round  the  instantaneous 
axis  is  constant  and  the  distance  of  that  axis  fiom  the  principal 
axis  is  constant  likewise ;  so  that  the  instantaneous  axis  describes 
adrcolar  cone  round  the  principal  axis. 

Also  ^s  — cpoo  is  uniform,  so  that  the  instantaneous  axis 
moves  with  the  uniform  angular  velocity  cpo>  about  the  principal 
uda.  Since  the  principal  axis  is  likewise  moving  with  the  angular 
^^odty  »  about  the  instantaneous  axis,  it  follows  that  the  instan- 
taneous and  principal  axes  are  themselves  revolving  with  a  uniform 

^dodt^  V  about  an  axis  fixed  in  space,  such  that 

dialling  d  and  (2^  the  cosines  of  the  angles  which  this  fixed  axis 
n^es  with  the  instantaneous  axis  and  principal  axis,  and  d  and 
i^  the  corresponding  sines,  we  get  likewise 
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From  these  ea  nations  it  will  be  easily  seen  that  when  K^  >  1^ 
as  in  the  case  of  the  earth,  the  fixed  axis  lies  between  the  princip^ 
axis  and  the  instantaneous  axis,  and  the  motion  may  be  oompletdi 
represented  by  that  of  a  circular  cone  having  Oz  for  its  axis  m 
angular  radius  cos'^c,  revolving  round  an  inner  cone  having  thfl 
fixed  axis  for  its  axis  and  the  angular  radius  Cfxr^d,  the  inatanr 
taneous  axis  being  the  line  of  contact  of  the  two  oonea. 


The  radius  cos^d  of  the  inner  cone  represents  what  may  be 

called  the  wabble  of  the  instantaneous  axis,  and  it  will  be  interesting 

to  investigate  the  extreme  limits  of  this  wabble. 

K* 
For  a  given  ratio  t  of  W^ ^^  ^^^^  easily  be  shewn  that  cos*d  has 

its  maximum  value  when  c^  =  rxT>™  which  casterf«  j-~r .    Now 

the  maximum  value  of  ^  is  when  the  oblate  i^heroid  becomes  a  flat 
plate,  in  which  case  t  =  2. 

oos~*d  =»  201 
1 

cos'*c=54*. 

which  is  the  maximum  wabble  for  an  oblate  spheroid. 

Let  us  next  investigate  the  wabble  of  the  mstantaneous  axis  in 
case  of  the  earth  supposed  homogeneous. 

K*     301 
Here  ««^%«g^  approximately; 

d:     k/^k;     c 

but  -y^=:C        •  •    - 


rf7^     K*         300' 


'I 


and  if  c  is  nearly  equal  to  umty 


*      300' 
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iThat  is  to  say,  tbe  wabble  would  be  approximately  ^  part  of  the 
Sdeviation  of  the  principal  and  central  axes. 

)     If  the  earth  be  supposed  heterogeneous  and  the  superficial  crust 
Jialf  the  average  density  of  the  whole,  then  this  wabble  would 
be  approximately  halved,  for  ^^  part  of  the  deviation. 
ALso  for  the  homogeneous  sphere  we  should  get 

for  the  heterogeneous  sphere 

These  values  of  F  would  obviously  aflfect  the  rate  of  precession, 
which  would  require  to  be  corrected  in  a  like  proportion.  That  is 
to  say,  the  precession  would  be  decreased  by  about '^^  part  owing 
to  the  wabble  of  the  earth's  instantaneous  axis.  As  the  spheroidtd 
shape  of  the  earth  is  deduced  from  the  precession  of  the  equinoxes, 
it  follows  that  the  correction  which  would  require  to  be  made 
would  be  in  the  excentricity  of  the  earth's  meridional  section. 

In  the  case  of  the  oblate  spheroid  the  possible  values  of  t  were 

found  to  lie  between  1  and  2,  in  the  case  of  the  prolate  spheroid  they 

he  between  1  and  0,  the  latter  being  the  hmit  of  t  when  the 

spheroid  is  elongated  into  the  form  of  a  cylinder. 

jt 

Taking  the  ^^  =  c  (1  - 1)  >  ' 

ttid  remembering  that  in  this  case 

co3**c  =  cos"y,  =  cos'^d, 
tan  V    ^ 

where  F=cos"*c,  rfj  =  cos"'W. 


Where  t  is  small,  as  in  the  case  of  an  elongated  cylinder,  it  is 
obvious  from  this  that  if  the  instantaneous  axis  is  not  very  near 
the  principal  axis,  the  fixed  axis  is  approximately  at  right  angles 
to  the  principal  axis,  but  if  the  instantaneous  axis  is  very  near  the 
principal  axis,  then  it  is  possible  that  the  angle  between  the 
principal  and  the  fixed  axis  may  be  reduced. 
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In  other  words,  it  is  difficult  to  get  an  elongated  cylindei 
to  turn  without  a  very  considerable  wabble. 

Ebtving  thus  got  some  idea  of  the  free  rotation  of  a  solid  ol 
revolution,  we  shall  be  better  able  to  understand  the  case  of  the 
rotation  of  a  body  of  any  form. 

In  the  case  of  a  solid  of  revolution  we  saw  that  the  motioi 
of  the  instantaneous  and  principal  axis  could  be  represented  by  Um 
rolling  at  a  uniform  rate  of  a  circular  cone  on  another  circular  oonc 
either  inside  or  outside  it 

In  the  case  of  a  body  of  any  shape  the  motion  can  be  repre- 
sented by  the  rotation  not  of  a  circular  but  of  an  elliptic  cone,  at « 
rate  not  uniform,  round  another  cone  which  deviates  finom  the 
circular  shape.    The  shape  of  the  elliptic  cone  is  completely 


determined ;  the  rate  of  rotation  relatively  to  the  position  of  the 
cone  is  likewise  easily  expressed,  but  the  rate  of  rotation  relatively 
to  the  time  can  be  only  expressed  by  means  of  the  tables  of  elliptic 
integrals. 

The  equation  to  the  cone  about  which  the  elliptic  oone  rolb 
cannot  be  expressed  in  ordinary  algebraical  functions,  but  its 
intrinsic  equation  can  be  expressed,  understanding  by  the  intrinflic 
equation  tiie  relation  between  the  angular  precession  of  the 
generating  line  and  the  change  of  direction  of  the  tangent  plane,  tf 
w  and  '^. 

We  have 

^^«.'./  «.'(Q.-p.)(i?.-<g.)(fi-ig.)+«»^^'. 

»■  V  pqr  * 

from  which  by  eliminating  a>  we  get  the  relation  between  i 
andj^. 

The  resultant  rotation  about  the  instantaneous  and  principAl 
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^es  however  does  not  occupy  a  fixed  position,  but  moves  in  a  veiy 
mnplicated  curve  of  a  peculiar  form. 

As  a  general  result  we  may  state  that  there  is  in  this  case  no 
libsolutely  fixed  axis,  that  the  instantaneous  axis  always  has  a 
frabble,  and  this  wabble  is  always  approximately  circukr. 

In  conclusion  it  may  be  added  that  the  earth  is  not  really  a  solid 
if  revolution  and  has  therefore  three  principal  axes,  that  the  position 
>f  the  two  principal  equatorial  axes  has  not  yet  been  determined, 
ihat  owing  to  the  tides  thev  are  not  absolutely  fixed  in  position, 
but  that  they  have  a  tendency  to  become  nxed,  and  that  the 
positions  and  motions  of  these  two  axes  in  the  earth  would  probably 
throw  some  light  on  the  past,  present,  and  future  distribution  of 
land  and  water  on  the  earth's  sur£EK>e.  On  the  other  hand,  the. 
radii  of  gyration  about  the  two  principal  equatorial  axes  is  so  nearly 
equal  that  the  cone  described  by  the  instantaneous  axis  about  the 
principal  axis  is  approximately  circular. 


XTT,  On  the  Skeleton  of  the  Africcm  Darter  or  Snake-bird 
{Ptotus  LevailUmtii,  Temm)    By  Herbert  W.  Oakley. 

[Read  July  28, 1880.] 

The  Darter,  Snake-bird,  or  Fresh-water  Duiker,  named  by 
Temminck  Plotus  lewiiUantii,  belongs  to  one  of  the  lowest  Families 
of  Aves,  termed  by  Ornithologists,  the  Pelecanidas,  viz : —  Pelecans, 
Cormorants,  etc : — 

It  has,  as  is  shewn  in  the  specimen  before  you,  a  peculiarly 
long  neck,  a  sharp-pointed  and  somewhat  compressed  beak,  the 
latter  beinfi^  toothed  or  serrated,  in  both  upper  and  lower  man- 
dibles; and  admirably  adapted  for  the  capture  of  its  prey,  and 
mode  of  life. 

The  tail,  which  has  a  remarkably  homy  appearance,  is  of  a 
^Mtulate  shape,  and  the  two  middle  tail-featners  are  wavy,  or 
nunre  properly  speaking,  broadly  ribbed  or  grooved. 

The  feathers  of  the  neck  are  short  and  downy,  and  those  of  the 
Wy  more  or  less  homy  in  texture,  lying  dose  and  compact,  and 
•ingularly  suited  for  its  aquatic  life. 

Its  food  consists  chiefly,  and  probably  entirely,  of  small  fishes, 
'which  it  obtains  by  patiently  waiting,  with  the  neck  bent  back- 
wards, as.  illustrated  in  the  specimen  before  you,  on  some  over- 
lumging  bou^h  or  rock,  rising  above  the  surface  of  the  water,  and 
from  wnich  it  enters  with  such  dexterity,  silence  and  ease,  as 
scarcely  to  cause  a  sound,  or  leave  a  ripple  behind  to  mark  the 
!  place  of  its  disappearance. 
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While  swimming,  the  body  of  the  bird  is  almost  entxreli 
submerged,  so  that  scarcely  any  portion  is  seen  above  the  surfius^ 
except  the  head  and  neck,  which  have  when  seen  at  a  shiaK 
distance,  a  remarkably  serpent-like  appearance,  and  owing  to  tia4 
it  has  probably  earned  the  name  of  Snake-bird.  * 

The  anatomy  of  the  bird  is  singular  and  interesting,  especialjbf' 
its  osseous  portion,  on  which  the  remarks  of  this  paper  are  chiefly 
concerned. 

In  the  skull,  no  inter-orbital  septum  exists,  at  least  no  osseoui 
inter-orbital  septum,  which  is  also  the  case,  though  possibly  to  a 
less  extent,  in  other  members  of  the  Natatores  or  Swimming-birds: 
but  in  the  vast  majority  of  birds,  a  well-defined  bony  inter-orbital 
septum  does  exist 

I  may  mention  that  in  some  Reptiles,  such  as  the  Amphis- 
boenoida  (Amphisboenians)  and  Chamseleonida  (Chameleons),  ihers 
is  also  wanting  an  inter-orbital  septum,  this  peculiarity  being  (me 
of  many  that  is  common  both  to  Reptiles  and  Birds. 

At  the  base  of  the  skull,  on  the  upper  edge  of  the  ocdpital 
bone,  of  the  African  Darter,  is  a  triangular  or  somewhat  perhaps 
sp&tulate-shaped  bone,  which  is  articulated  to  the  occipital  bone 
by  means  of  cartilage. 

It  is  capable  of  considerable  motion,  and  as  is  stated  by  the 
late  Professor  A  H.  Oarrod,  Prosector  to  the  London  Zoological 
Society,  affords  attachment  for  the  temporal  muscle,  which  is  very 
strong. 

The  specimen,  however,  referred  to  by  Prof.  Garrod,  Motus 
anhinga,  and  which  was  obtained  from  the  Society's  Gardens,  did 
not  have  the  process  I  speak  of  in  a  state  of  ossification,  it  being 
simply  cartilaginous;  he  however  remarks  that  his  was  a  yoxmg 
bird  and  that  as  age  increases  the  process  probably  becomes 
ossified,  as  appears  to  be  the  case  with  some  Cormorants. 

The  process  I  have  alluded  to  is  unusual  in  Birds,  being  found 
only  as  far  as  I  know  in  the  Pelecanidse  family. 

With  regard  to  the  cervical  vertebrae,  which  are  twenty  in 
number,  including  the  two  last,  carrying  imperfect  ribs,  they  are 
peculiar  for  sev^al  reasons. 

As  pointed  out  by  Prof  Garrod  in  a  specimen  of  Flotus  anhinga^ 
the  first  eight  cervical  vertebrse,  when  articulated  together  in  such 
a  way  that  all  the  articular  surfaces  are  in  their  proper  relatione 
one  to  the  other,  form  a  continuous  curve  with  a  strong  concavity 
forwards. 

So  great  is  the  curve  that  when  the  head  of  this  animal  is 
horizontal  the  axLs  of  the  singularly  prolonged  eighth  vertebra  is 
parallel  to  that  of  the  skull  or  at  least  nearly  so.  This  arrange- 
ment is  not  however  peculiar  to  the  Darter,  it  being  found,  but  in  a 
less  marked  degree,  in  the  Cormorants,  Gannets,  etc. 
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Some  of  the  cervical  vertebrae  require  to  be  specially  noticed 
X>m  the  peculiarity  of  their  structure,  the  most  smgular  are  the 
ttfath  and  ninth ;  the  eighth  ia  excessively  prolonged,  and  gives 
n  remarkably  long  styloid  rib-like  processes  which  reach  as  far  as 
nd  lie  upon  the  sides  of  the  hsBmal  arch  of  the  succeeding  ninth 
ertebra.  The  eighth  vertebra,  as  before  stated,  is  the  one  that 
^es  rise  to  the  peculiar  kink  in  the  neck  of  the  Darter. 

The  ninth  vertebra,  which  is  much  shorter  than  the  eighth,  is 
!et  more  extraordinary  in  its  development:  not  only  has  it  greatly 
leveloped  styloid  processes  which  extend  the  whole  length  of  the 
ertebra;  but  it  is  the  first  developing  a  haemal  arch,  and  that 
nddenly  and  completely.  It  also  produces  a  singular  ossified 
ndge  on  the  neural  aspect,  and  which  has  been  denominated 
'Donitz's  bridge,"  This  bridge  is  also  bony  in  Plotus  nawB-- 
)ollandi(B;  but  appears  to  be  simply  cartilaginous  in  Phtua 
tnkinga. 

The  fifteenth  vertebra  of  Plotus  levaiUantii  is  peculiar  for 
possessing  a  neural  spine,  which  is  not  found  in  either  Plotus 
wkinga,  or  Plotus.  novcB-hoUandice.  The  sixteenth  vertebra  of 
flotus  levaUlanbiiy  however,  does  not  'develop  a  neural  spine,  while 
in  Plottu  anhinga  and  Plotus  novoB-hollandios,  it  is  so  greatly 
levelopedy  that  rro£  St  George  Mivart  in  Trans,  Zoo.  Soc.  Lond. 
lays: — ^"The  sixteenth  vertebra  is  of  about  the  same  size  as  its 
serial  predecessor,  but  differs  firom  it  markedly  in  the  sudden 
development  of  a  long  neural  spina"  This  is  most  singular  and 
would  incline  one  to  suppose  that  the  sixteenth  vertebra  in  this 
ikeleton  of  Plotus  levaiUantii  might  be  misplaced,  were  it  not  firom 
lihe  fact  that  the  hypapophyses  of  both  the  fifteenth  and  sixteenth 
vertebrse  agree  in  size  and  shape  to  those  described  by  Prof.  Mivart 
of  IHotus  anhinga  and  Plotus  novce-hoUandice.  The  hypapophysis 
of  the  sixteenth  vertebra  is  greatly  larger  than  that  of  the  fifteenth, 
exactly  as  is  stated  by  Prof  Mivart  to  be  found  in  the  two  species 
he  speaks  o£  It  still  seems  most  unaccountable  that  while  the 
fifteenth  vertebra  develops  a  large  and  well-defined  neural  spine» 
the  sixteenth  possesses  none  at  all,  when  again  suddenly  the  seven- 
teenth and  succeeding  vertebrae  all  possess  them. 

^  Closely  related  to  the  vertebrae  inasmuch  so  that  they  might  be 
mistaken  for  processes,  is  a  remarkable  set  of  ossified  tendons  in 
the  anatomy  of  the  Darter,  either  simply  articulated  by  means  of 
cartilage  or  else  ankylosed  to  the  various  processes  of  the  vertebrae, 
especially  the  lower  cervical,  the  dorsal,  and  the  caudal 

The  first  to  be  noticed  is  in  connection  with  the  fourteenth 
e^i^rical  vertebra,  attached  to  the  articular  processes  or  i^gapo- 
phjas  of  which,  and  proceeding  backwards,  are  articulated,  some 
<>f  the  ossified  tendons  I  have  alluded  to.  The  fifteenth  cervical 
vertebra  has  them  arising  from  the  neural  spine,  the  zygapophysis, 
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and  the  transverse  processes  proceeding  backwards;  the  seven- 
teenth, fix>m  the  neural  spine  both  forwards  and  backwards  and  fioor 
the  articular  processes  backwards.  From  the  eighteenth  to  tU 
twentieth  the  ossified  tendons  are  developed  from  the  neural 
spines  and  zygapophyses  forwards  and  backwards  and  from  tto 
transverse  processes  forwards.  And  from  the  twenty-first  to  tlM 
twenty-thini  dorsal  these  ossified  tendons  are  also  articulated  ci! 
ankylosed  to  the  neural  spines,  zygapophyses,  and  transvem 
processes,  proceeding  forwards  and  backwards  in  the  two  fiiafe 
named,  but  in  the  latter  forwards. 

There  are  also  ossified  tendons  directed  forwards  from  the 
proximal  portions  of  the  ilia,  and  which  like  those  of  the  transvem 
processes  of  the  eighteenth  to  the  twenty-third  vertebrae  an 
ankylosed,  while  those  of  the  neural  spines  and  zygapophyses  aie 
simply  articulated  by  the  intervention  of  cartilage. 

To  the  processes  of  the  caudal  vertebras  are  also  attached 
ossified  tendons,  but  which  in  the  skeleton  before  you  have  beai 
unfortunately  removed. 

St  Qeoive  Mivart  states  in  the  Trans.  Zoo.  8oc.  Land,,  that  in 
the  genus  Plotus  there  exists  seven  or  eight  pleurapophyses  or 
vertebral  ribs,  and  six  hsemapophyses  or  sternal  ribs. 

This  is  certainly  not  the  case  in  Plotua  levaiUantu,  at  least  ia 
the  specimen  before  you,  for  although  it  has  seven  pleurapophyses, 
it  only  has  five  honnapophyses. 

The  first  pleurapophysis  carries  comparatively  speaking  a  veiy 
small  uncinate  process,  in  the  three  succeeding  these  processes  are 
greatly  developed,  in  the  fifth  less  so,  in  the  sixth  stiU  less  so,  and 
the  seventh  developes  none  at  all. 

With  regard  to  the  posterior  limb  of  this  bird.  The  fibula  is  at 
once  ankylosed  with  the  proximal  end  of  the  tibia,  but  almost 
immediately  becomes  detached,  proceeding  downwards  in  that  state 
for  about  a  quarter  of  an  inch,  when  it  again  becomes  ankylosed, 
remaining  so  imtil  reaching  almost  the  middle  of  the  tibia,  when 
it  again  becomes  detached  and  remains  so  until  coalescing  with  the 

¥[>rtion  of  the  tarsus  that  is  ankylosed  as  usual  with  the  tibia, 
he  development  of  the  fibula  in  this  bird  is  unusual,  it  being  found 
in  the  great  maiorit^  of  birds  in  a  very  rudimentary  condition. 

Another  pomt  with  rerard  to  the  leg  of  this  bird  is  worthy  d 
note.  On  the  inside  of  ine  leg,  between  the  distal  end  of  tlie 
tibia  and  the  proximal  end  of  the  tarso-metatarsus,  is  a  smaD 
bone  which  has  not  ankylosed  either  with  the  tibia  or  taiao- 
metatarsus;  it  is  evidently  a  tarsal  bone,  and  it  is  unusual  to  find 
free  tarsal  bones  in  the  osteology  of  birds,  they  being  usually 
<K>mpletely  ankylosed  with  either  the  tibia  or  tarso-metatarsos, 
except  in  the  embryonic  stage. 

In  conclusion  I  may  mention  that  the  ease  and  dexterity  of  the 
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)arter  in  diving  so  as  to  leave  scarcely  a  ripple  on  the  water  to 
oark  its  entrance,  has  attracted  the  attention  of  all  who  have 
ritnessed  it ;  but  no  one  has,  as  far  as  I  am  aware,  attempted  to 
ffer  an  explanation  as  to  how  this  is  accomplished,  and  which  has 
tmboldenea  me  to  venture  to  do  so.  All  who  have  had  experience 
n  diving  will  be  aware,  that  to  dive  with  ease  and  grace  and  to 
ause  the  least  disturbance  to  the  water  requires  the  body  to  be  as 
igid  as  possible. 

It  occurs  to  me  that  in  the  Darter  the  extraordinary  ossification 
^f  tendons  would  render  this  bird  admirably  fitted  to  place  its  body 
n  the  most  rigid  position,  which  added  to  the  beautifuUy  adapted 
ihape  of  the  beak,  head  and  neck,  together  with  the  nature  of  the 
feathers,  make  it  in  my  opinion  singularly  fitted  to  perform  the 
feat  of  diving  to  the  utmost  perfection,  to  which  we  indeed  know 
it  has  attained. 

I  might  also  add  that  the  tail-feathers  in  Anserine  birds  as  a 
rule  are  very  short ;  and  that  they  use  their  feet  instead  of  their 
tails  as  rudders.  Now  in  the  Darter  the  tail-feathers  are  unusually 
prolonged  and  the  tendons  of  the  caudal  vertebrae  are  ossified  as 
before  stated,  which  added  to  the  peculiar  spatulate  form  of  the 
tail,  justifies  a  suspicion  that  the  tail  is  used  more  as  a  rudder  than 
&e  feet  At  any  rate,  both  in  fljring  and  diving  I  have  seen 
considerable  motion  given  to  this  organ. 


XIII.  Ifote  upon  tlte  occurrence  of  a  new  Puccinia  ttpon 
Mesembryanthemum  micraniimm  Haw,  By  P.  MacOwan,  B.A. 
(Lend.) 

[Read  Sept  29,  1880.] 


I  • .  ■  > 


In  the  early  part  of  this  year,  1880,  there  was  forwarded  to  me 
a  curious  Coniomycete  fungus,  parasitic  upon  one  of  the  Mesem- 
bryaceae  commonly  burned  in  the  Karoo  for  soap-ash.  I  regret 
tliat  no  memorandum  of  the  sender's  name  accompanied  it,  and 
that  the  impressed  postal  stamp  could  not  be  deciphered  to  furnish 
a  clue.  The  plant  being  new  to  science  and  requiring  description, 
it  is  important  to  discover  the  locality  and  the  collector.  Hence  to 
draw  my  unknown  correspondent's  attention,  it  may  be  as  well  to 
^eak  through  the  rule  discouraging  publication  of  single  species, 
^d  confine  the  present  note  to  his  Puccinia  only. 
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PucciNiA  Mesembrtanthehi,  MacOw.  nov.  sp. — ^l.  Fungi^ 
hymeniiferiis,  (Aecidium,)  Aoenrulis  plerumque  caulicolis,  spanas 
caulem  saepe  cingentibus,  aurantiacis,  subiculo  vix  incrassato 
pseudoperioiis  comertis,  cylindricis,  circa  '2  unc.  longis,  ore  tenu 
lacero :  sporis  globosis,  interdum  subangiilatis,  diametio  circa  '00114 
unc,  dilute  flavis,  episporio  laevi. — ^ii.  Fungus  stylosporifenfi 
(TJredo)  adhuc  ignotus. — III.  Fundus  teleutospori/enis.  (PuccinuL] 
Pulvinulis  caulicolis  foliicolisve,  sparsis,  paucis,  primb  sub  epider 
mide  arescente  tectis,  turn  hiantibus,  lanceolatds,  '5 — 2'  lin.  longji; 
fusco-atris,  nitidis,  dein  erumpentibus,  amorphis;  sporis  elliptids, 
medio  vix  constrictis,  long^  pedicellatis,  circa  '0021  una  longis,  'OOl 
latis;  pedicello  hyalino,  fragili,  '002— '0024  una  longo,  sursim 
incrassato,  episporio  Isevi,  apicem  versus  crassiore. 

Hab.  In  caulibus  Foliisque  vivis  Mesembryanthemi  micra^ntii 
Haw.,  loco  adhuc  ignoto.     C.  B.  S. 

PucciNiA  Mesebibryanthemi  MacOw.  n.  sp. — (Aecidiumform) 
Clusters  scattered,  chiefly  arising  from  the  stem  and  often  endrcting 
it»  less  frequent  on  the  leaves,  orange-yellow ;  subiculum  scarcely 
thickened ;  pseudoperidia  close  set,  cylindric,  '2  in.  long  or  under, 
mouth  thin,  lacerate ;  spores  globose,  sometimes  sub-angolar,  about 
•00114  in.  diameter,  pale  yeUow,  epispore  smooth.  (JJredo  Jortk 
unknown.) 

{Puccinia  form,)  Pulvinuli  rising  from  stem  and  leaves, 
scattered,  few,  at  first  concealed  by  the  dry  epidermis,  then  opening, 
lanceolate,  from  half  a  line  to  two  lines  in  length,  brownish  black, 
shining,  finally  erumpent,  amorphous;  spores  on  long  pediceU 
elliptic,  scarcely  constricted  in  the  middle,  about  '0021  m.  long* 
•001  in.  broad;  pedicels  fragile,  hyaline,  '002 — -0024  in.  long, 
thickened  upwards ;  epispore  smooth,  thicker  towards  the  apex. 

Hab.  On  living  stems  and  leaves  of  Mesembryanihemuf^ 
micranthum  Haw.  Exact  locality  unknown.  Cape  Colony.  This 
appears  to  be  the  first  Coniomycete  parasite  detected  upoB  > 
Mesemb^yacea  Its  Uredo  or  stylosporiferous  form  should  te 
searched  for,  remembering  that  it  may  possibly  exist  upon  ^ 
different  host-plant,  not  even  belonging  to  tne  same  Order. 
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XIV.     Some  of  tiie  problems  awaiting  scientific  research  in 
South  AfrUxL    By  JohnO.  Qakbls  M.A.,  M.  Inst  C.  E. 


Sir  Bartle  Frere  has  implied,  if  he  has  not  actually  said,  that 
ibe  South  African  Philosophical  Society  has  hitherto  hardly 
justified  itself  by  its  works,  rerhaps  it  may  be  of  some  small  use 
if  an  endeavour  is  made  to  point  out  a  few  of  the  subjects  in 
which  original  observation  and  research  may  be  employed,  with 
advantage  to  science  in  general,  and  to  the  material  progress  of 
this  colony  in  particular.  Next  to  being  a  scientific  searcher 
(Hieself,  it  may  profit  somewhat  to  have  been  a  cause  of  research  in 
others.  I  do  not  profess  to  speak  of  natural  history,  but  that 
branch  of  science  is  well  represented  in  this  Society.  I  have  only 
to  mention  the  names  of  MacOwan,  Trimen,  and  Bolus  to  show  that 
we  have  workers  in  natural  history  whose  labours  are  known  and 
appreciated  throughout  the  world.  I  will  not  allude  to  the  noblest 
of  sciences — astronomy, — ^though  I  believe  that  the  field  of  research 
in  the  southern  heavens  has  by  no  means  been  exhausted ;  for  we 
have  already  received  from  Mr  Gill  and  Mr  Finlay  valuable 
contributions,  and  we  may  confidently  "ask  for  more."  I  will 
confine  myself  chiefly  to  two  subjects — ^Meteorology  and  Geology. 

Meteorology.  Professor  Dove,  the  great  German  meteorologist, 
said  that  meteorological  problems  ought  to  be  much  easier  of 
solution  in  the  southern  hemisphere,  because  the  interference  of 
land  masses  is  so  much  less.  We  have,  therefore,  an  advantage 
l^ere  that  we  ought  to  give  an  account  of.  Starting  with  the 
winds,  there  have  been  three  great  laws,  or  rather  generalizations 
Respecting  the  ^'viewless  winds,"  as  Shakespeare  calls  them, 
i  The  Anti-trade,  first  suggested  by  the  astronomer  Halley;  ii. 
The  law  of  Gyration  of  Professor  Dove:  iii.  The  Law  of  Buijs 
Ballot 


92  Mr  Gamble,  On  some  of  the  problems  ' 

I  will  endeavour  briefly  to  describe  these.  Travellers  who  go 
from  Cape  Town  to  Europe  are  aware  that  soon  after  leaving 
Table  Bay  they  are  helped  forward  by  the  south-east  trade,  aiil| 
that  this  wind  blows  nearly  to  the  Equator,  and  sometimes  acrofll 
it.  After  crossing  the  Equator,  the  traveller  meets  the  north-esall 
trade.  This  same  phenomenon  is  observed  in  the  Pacific  Ocean^ 
and  more  or  less  in  the  Indian  Ocean,  though  in  the  latter  case^ 
the  land-masses  at  certain  times  of  the  year  divert  the  trade,  ant 
it  is  then  called  a  monsoon.  All  this  air  blows  to  the  Elquator, 
how  does  it  get  back  ?  Halley  suggested  that  it  comes  back  as  aa 
upper  current,  south-westerly  in  the  Northern  Hemisphere,  north- 
westerly in  the  Southern  Hemisphere.  This  suggestion  has  been 
abundantly  verified  by  the  observation  of  clouds,  and  by  the 
direction  of  the  smoke  and  ashes  of  volcanoes.  Moreover,  Piaai 
Smyth,  the  astronomer,  who  spent  several  weeks  on  the  f  eak  of 
TenerifFe,  found  himself  frequentiy  in  a  south-west  upper  current 
while  the  north-east  trade  was  blowing  below.  It  is  probably  this 
anti-trade  which  brings  to  the  western  parts  of  the  Colony  their 
winter  rains.  Any  observation  of  upper  currents  in  South  Africa 
would  be  of  service,  not  only  as  verifymg  this  law,  but  also  because 
the  movements  of  the  upper  current  are  all-important  for  det^: 
mining  the  laws  of  wind  m  general. 

ii.  The  Law  of  Gyration,  or  Rotation  as  it  is  sometimes 
called,  has  been  Iwrought  into  prominence  by  Professor  Dove, 
though  he  does  not  claim  the  discovery  of  it  In  fact^  he  quotes 
from  Aristotie,  Theophrastus,  and  Pliny,  to  show  that  the  law  is  an 
old  one.  This  law  asserts  that  in  the  majority  of  cases  a  change  of 
wind  takes  place  in  the  direction  in  which  the  sun  is  moving,  and 
if  the  wind  does  change  in  the  other  direction  it  soon  comes  back, 
or  as  Lord  Bacon  says : — "Si  ventus  se  mutet  conlbrmiter  ad  motum 
solis,  non  revertitur  plerumque,  aut  si  hoc  facit  fit  ad  breve  tempos." 
This  law  was  originally  stated  for  the  northern  hemisphere,  and 
meant,  for  example,  that  the  wind  changes  from  south-east  through 
south  to  south-west,  west,  and  north-west,  more  often  than  the 
other  way.  That  is  to  say,  the  direction  from  which  the  wind 
blows  changes  with  watch-hands  in  the  northern  hemisphere. 
But  in  the  southern  hemisphere  the  law  has  also  been  verified; 
and  here  the  change  is  from  north-west  through  west^  south-west, 
and  south  to  south-east,  and  so  on,  or  against  watch-hands;  but 
still  with  the  sun.  Horsburgh,  in  his  sailing  directions,  savs  that 
the  wind  round  the  L'Agulhas  bank  follows  tiie  course  of  the  sun, 
changing  from  north-west  through  south-west  to  south-east  And 
the  old  Dutch  captains  were  ordered  by  the  Indian  Company  that 
if  the  wind  shifted  from  south-east  to  north-east,  they  were  to  take 
in  the  mainsail,  for  a  hard  ^ale  from  north-west  might  be  expected. 
Further  investigation  of  thLs  law  for  South  Africa  is  very  desirable. 
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iii.  The  Law  of  Buiis  Ballot  may  be  thus  stated: — "Turn 
our  back  to  the  wind,  ana  if  you  are  in  the  northern  hemisphere 
im  will  have  the  lowest  barometer  to  your  left  hand ;  if  you  are 
n  the  southern  hemisphere,  the  lowest  barometer  to  your  right 
md."  This  law  has  for  some  time  past  been  recognised  as  true 
a  hurricanes ;  but  Professor  Buijs  Ballot  first  applied  it  to  wind 
a  ffeneraL  We  may  state  the  law  in  a  somewhat  different  way  as 
bliows: — The  wind  blows  round  an  area  of  low  pressure  in  a 
Election  opposite  to  watch-hands  in  the  northern  hemisphere,  and 
irith  the  watch-hands  in  the  southern  hemisphere.  Further 
Bvestigation  has  shown  that  the  wind  not  only  blows  round,  but 
ifao  in,  upon  an  area  of  low  pressure.  The  wind,  also,  to  a  certain 
sxtent,  blows  out  from  and  round  an  area  of  high  pressure ;  but  it 
blows  round  an  area  of  high  pressure  in  the  opposite  direction  to 
that  in  which  it  blows  round  an  area  of  low  pressure.  Lines  of 
equal  barometric  pressure  form  curves  (called  isobars)  round  areas 
of  high  and  low  pressure,  and,  as  may  be  expected  on  mechanical 
principles,  if  the  isobars  are  close  together,  the  wind  is  strong :  if 
&r  apart,  it  is  weak.  The  daily  charts  published  for  some  time 
past  in  France  and  England,  and,  still  more,  the  charts  of  simul- 
taneous observations  published  in  the  United  States  have  abun- 
dantly verified  this  law.  The  Scotch  meteorologist  Buchan  haa 
pedicted  that  just  as  there  is  in  the  northern  summer  a  barometric 
minimum  in  INorthem  Asia,  so  in  the  southern  summer  there  will 
l>e  foimd  to  be  a  barometric  minimum  in  South  Africa.  Buijs 
Ballot's  Law  teUs  us  it  should  be  so ;  for  according  to  that,  if  we  at 
the  Cape  turn  our  backs  on  the  south-easter,  we  must  have  a  low 
harometer  on  our  right  So,  again,  in  winter  there  should  be  a 
barometric  maximum  in  South  Africa,  for  we  have  the  north- 
wester prevalent,  and  if  we  turn  our  backs  to  it,  the  high  pressure 
wea  must  be  to  our  left.  We  may  hope  that  the  time  will  soon 
oome  when  maps  of  simultaneous  observations  will  be  published 
for  South  Africa  like  those  in  England,  France,  and  elsewhere.  In 
the  meanwhile  we  should  endeavour  to  verify  the  law  to  the  best 
of  our  abilities. 

Among  other  meteorological  problems,  is  the  fluctuation  of  the 
Mxometer  in  the  daily  and  annual  periods.  The  diflference  between 
the  barometric  readings  at  nine  a.m.  and  four  p.m.  is  much  greater 
^  the  Orange  River  than  at  Cape  Town,  more  especially  in 
•ummer.  Thus  the  table  of  corrections  given  for  the  Observatory 
we  not  applicable  there. 

Another  interesting  study  which  I  might  indicate  is  the  dryness 
or  dampness  of  winds.  There  is  the  Cape  Town  south-easter,  and 
more  markedly  the  Berg  wind  at  George  and  elsewhere.  These 
we  similar  to  the  celebrated  Fdhn  of  Switzerland,  which  on  the 
southern  slopes  of  the  Alps  is  a  moist  wind,  but  being  forced 
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upwards  expands,  and  can  no  longer  hold  so  much  moisture  i| 
suspension.  The  result  is  a  deposit  of  snow  or  rain  on  the  mouiL 
tains,  and  the  air  descends  into  the  northern  vallejs  a  hot  <lq 
wind.  An  interesting  way  of  showing  the  prevalence  or  tM 
relative  strength  of  wind  is  by  drawing  what  are  called  "windroeeC 
that  is  by  drawing  lines  from  a  fixed  point  parallel  to  the  directioai 
of  the  observed  winds,  and  by  measuring  off  lengths  on  these  linoil 
proportionate  to  the  frequency  or  force  of  each  wind.  By  aid  o^ 
the  observations  taken  by  the  Royal  Engineers,  I  have  drawn  fli 
morning  and  afternoon  windrose  for  Graham's  Town  for  each  month 
in  the  year.  Among  other  features  it  may  be  noticed  that  duiiqg 
the  summer  months  the  wind  is  chiefly  from  the  south-west  in  the 
morning  and  from  the  south-east  in  the  afternoon. 

The  dust-storms  of  the  Karroo  are  curious;  several  of  liieM 
spiral  whirls  of  dust  may  frequently  be  seen  at  the  same  tanw; 
crossing  the  heated  plains.    Dr  Atherstone  says  of  them,  thi^ 
there  is  a  downward  current  in  the  middle,  caused  by  condensatioB 
in  a  thundercloud,  that  the  hot  blast  is  on  the  outside  after  thtt 
rebound,  so  that  you  go  through  the  hot  air  twica     In  consequent 
of  the  power  of  the  sun's  rays,  the  surface  of  the  earth  is  then  veiy 
hot,  the  stratum  of  air  next  the  surface  is  hotter  than  the  air 
above,  hence  the  air  is  in  unstable  equilibrium,  and  hence  the 
vertical  movement  which  on  mechanical  principle  assumes  a  spini 
form.     Whether  electricity  is  not  rather  an  effect  than  a  cause,  I 
leave  to  those  more  familiar  with  that  science  to  determine. 

The  similarity  of  the  fluctuations  of  temperature  and  rainfall 
to  the  changes  of  the  spots  in  the  sun  has  been  noted  by  observeis 
in  various  parts  of  the  world,  and  for  the  Cape  Observatory  by  Mr 
Stone.     Unfortunately  our  records  from  other  stations  do  not  ai 

Jet  embrace  a  sufficient  number  of  years  to  test  this.  Mr  Guthrie 
as  already  ma^de  some  valuable  researches  on  the  power  of  the 
sun's  radiant  heat.  The  utilisation  of  the  radiant  heat  of  the  son 
is  one  of  the  pressing  problems  of  science,  and  one  most  interesting 
for  South  Africa,  where  the  water-power  is  small,  the  wind-power 
at  least  as  fickle  as  elsewhere,  and  the  coal  as  yet  undeveloped. 
Could  we  obtcdn  a  commercially  practical  engine  to  utilise  the 
sun's  rays  as  power,  we  might  convert  many  an  arid  waste  into  a 
smiling  garden. 

Anotner  investigation  I  would  recommend  to  those  who  have 
the  time  at  their  disposal,  is  the  examination  of  periodical  varia- 
tions in  the  annual  range  of  temperature.  As  you  ail  know,  there 
are  many  curious  periodicities  that  have  been  observed  in  Europe 
and  elsewhere.  For  example,  there  is  a  curious  warm  period 
which  seems  to  recur,  in  most  years,  at  the  end  of  autumn  or 
beginning  of  winter.  This  phenomenon  is  called  "St  Martin's 
summer"  in  France,  the  "Inman  summer"  in  Canada,  the  "Sum- 


awaiting  scientific  research  in  South  Africa,  95 

JBT  of  old  men"  in  Germany.     Then,  again,  there  is  the  cold 

riod  at  the  beginning  of  April,  called  the  "Borrowing  Days." 
this  it  is  said  in  Scotland  that 
I 

"March  borrows  frae  April 
y  Three  days,  and  they  are  ill : 

I  The  first  of  them  is  wun'  an'  veet; 

The  second  it  is  snaw  and  sleet; 

The  third  o'  them  is  a  peel-a-bane, 
i-  And  freezes  the  wee  burd's  neb  ta'e  stane." 

h  these  or  others  observable  in  South  Africa  ? 
Some  time  ago,  we  had  a  shock  of  earthquake  at  the  Cape,  and 
e  rain,  which  had  been  holding  ofiF  before,  fell  plentifully  after- 
I  have  been  informed  that  an  old  inhabitant  of  Wynberg 
icted  the  sequence;  but  is  the  sequence  one  of  cause  and  effect  ? 
in,  in  his  delightful  "Naturalist's  Voyage,"  notices  the  coin- 
ence  of  rainfall  and  earthquakes  in  Chih.  He  says  that  the 
bitants  are  confident  of  it.  Humboldt  also  notices  it  for  Peru, 
e  says: — "In  the  parts  of  America  between  the  tropics,  where 
Mcasionally  no  rain  falls  for  ten  long  months,  repeated  shocks  of 
Mrthquake  are  felt  The  inhabitants  do  not  mind  these  shocks, 
fcr  the  shocks  do  no  harm  to  their  low  huts  of  reeds;  on  the 
contrary,  they  regard  them  as  happy  forerunners  of  rainfall  and 
plenty.^     (Kosmos,  i.  221). 

I  have  mentioned  wind-power,  and  there  are  many  windmills 
in  the  Colony,  chiefly  imported  from  America,  but  have  we  the 
best  form  for  this  country  ?  With  regard  to  the  theory  of  the 
windmill,  little  has  been  done  since  Smeaton,  who  described  the 
best  form  of  sail,  and  stated  that  a  velocity  of  at  least  three  miles 
«n  hour  is  necessary.  This  velocity  can  be  generally  obtained 
np-country  in  the  summer  months,  but  during  the  winter  there  is 
a  comparative  calm.  Mr  William  Froude,  whose  recent  death  we 
all  so  deeply  deplore,  revolutionised  the  previous  notions  on  the 
subject  of  resistance  in  water;  he  had  also  some  interesting  ideas 
on  the  subject  of  the  flight  of  birds.  I  trust  he  may  have  left 
sufficient  MS.  for  these  to  be  given  to  the  Royal  Society ;  they  may 
perhaps  throw  new  light  on  resistance  in  air. 

Geology, — In  geology  we  have  a  very  wide  field  for  research. 
The  peculiarity  of  this  country  is  that  it  is  a  very  old  one.  Sir 
Roderick  Murchison  tells  us  that  the  greater  portion  of  South 
Africa  has  maintained  its  undisturbed  lacustrine  and  terrestrial 
character  since  the  remote  secondary  period,  the  age  of  the 
Dicynodon.  Naturalists,  from  the  principle  of  evolution,  tell  us 
the  same  taJe.  The  bird  discussed  recently  by  Mr  Oakley  showed 
affinities  with  early  forms.  The  Proteas  so  characteristic  of  South 
Africa,  and  almost  confined  to  the  Cape  and  Australia^  are  found 
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only  as  fossils  in  Europe.  Are  we  satisfied  that  we  underst 
the  origin  of  diamonds,  though  Dr  Cohen  has  examined 
question  closely,  and  Dr  Shaw  has  given  us  a  valuable  oontiibutii 
on  the  subject  ?  And  our  coalfields — do  we  know  their  thicfaw 
their  extent,  or  their  connection  with  geological  periods  in  o1 
countries  ?  And  there  is  that  riddle  of  South  African  geology, 
curious  band  of  conglomerate  that  underlies  the  Karroo  shales, 
can  be  traced  along  the  whole  southern  border  of  the  Karroo 
the  eastern  foot  of  the  Bokkeveld  Mountains,  north  of  Ceres, 
the  Beaufort  railway  near  Matjesfontein ;  the  Midland  rail^ 
near  Mount  Stewart,  to  the  Fish  River  Mouth,  beyond  Qrahain] 
Town.  It  is  quite  unmistakable,  there  is  nothing  else  like  it. 
contains  both  angular  and  rounded  blocks  of  quartz  and  greei 
It  was  called  a  claystone  porphyry  by  Bain,  and  a  trap  con^lomerai 
hy  Wyley.  One  geologist  says  it  was  formed  by  volcanic  actios 
and  Dr  Sutherland,  of  Natal,  says  it  is  glacial.  Mr  E.  J.  Dunn  saji 
that  the  conglomerates  on  the  northern  border  are  glacial;  and  Ifc 
G.  W.  Stow,  of  the  Orange  Free  State,  has  written  several  memoiil 
on  the  Permian  boulder  beds  of  South  Africa,  in  which  he  maintainl 
that  these  beds  are  of  glacial  origin.  He  says  that  where  the 
Permian  rock  has  been  removed  by  denudation,  the  underlyii^ 
rocks  are  found  marked  with  deeply  incised  glacier  grooves.  On 
the  other  hand.  Sir  R.  Murchison  says  that  not  a  single  antarctic 
or  other  erratic  block  has  ever  been  detected  in  South  Africa.  It 
has  been  pointed  out  by  Dr  Griesbach  that  in  Southern  India  there 
are  strata  similar  to  those  of  the  Karroo,  with  similar  Dicynodon 
remains,  and  also  resting  on  a  boulder  bed.  In  connection  with 
this  we  may  remember  that  in  Mesozoic  times  there  was  a  continent 
"Lemuria,'  stretching  fix>m  South  Africa  to  India^  Moreover, 
Africa,  Australia,  and  India  were  connected  up  to  the  early  part  ol 
the  Jurassic  age;  and  Africa  and  India  up  to  the  end  of  the 
Miocene.  It  would  be  of  vast  importance  to  South  Africa  to 
distinguish  between  the  permeable  and  impervious  beds,  and  to 
define  the  areas  and  depths  of  each.  It  is  here  that  the  fact  of  oui 
being  an  old  country  is  again  noticeable.  We  have  no  water-bea^ 
ing  chalk;  we  sadly  want  that  fine  underground  reservoir,  the 
lower  greensand,  with  the  clays  that  cover  it,  and  make  artesian 
borings  successful  We  have  no  oolite  nor  rocks  like  the  new  red 
sandstone,  though  our  most  recent  formation  of  any  p'eat  import- 
ance— the  Karroo  shales — are  of  this  age.  An  investigation  of  th€ 
curious  phenomenon  of  "aars"  would  be  very  useful  In  travelling 
up-country,  we  frequently  see  long,  straight,  thin  lines  of  vegetadon. 
in  an  otherwise  almost  desert  plain.  These  are  the  aars,  and  itil 
near  these  that  the  farmers  dig  for  water.  They  are,  I  believe^ 
generally  caused  by  dykes  of  impervious  rock  which  intercept  thfl 
flow  of  underground  water.     I  have  examin^  many  springs,  and  1 


awaiting  sdentifio  research  in  SotUh  Africa.  97 

nre  frequently  found  the  overling  strata,  just  at  the  spring, 
Ited  into  a  sort  of  anticlinal  axis,  apparently  showing  that  there 
I  something  like  a  volcanic  dyke  below.  Then  there  are  the 
hntaina  in  the  dry  river-beds.  It  is  stated  that  in  the  Sunday's 
Ihrer  the  permanent  fountains  run  weaker  after  floods.  It  has 
iieaDL  su^ested  to  me,  by  Mr  Alfred  Essex,  that  the  silt  brought 
pwn  by  the  flood  covers  the  vents  and  fissures  through  which  the 
|r  must  go  down  to  take  the  place  of  the  water  oozing  from  the 
Vrous  stratum.  Hence  the  water  will  be  retained  in  its  under- 
immd  reservoir  until  the  sun's  heat  cracks  the  silts  and  allows  the 
ft  to  pen^srate  below.  The  quantity  of  silt  brought  down  by  some 
kers,  notably  the  Fish  River,  is  very  remarkable,  and  yet  there 
re  deep  pools  and  zeekoegats,  where  the  hippopotamus  used  to 
ve,  which  are  not  filled  up.  Probably  small  nooos  do  tend  to  fill 
hem  up,  and  then  big  floods  scour  them  out  again.  The  shifting 
hannels  of  some  of  the  rivers  are  worthy  of  observation.  Do  any 
I  them  obey  what  is  called  Bar's  law,  namely,  that  owing  to  the 
arth's  rotation,  rivers  tend  to  wear  away  their  right  bank  and 
Mkve  deposit  on  the  left?  Sir  William  Thomson  says  that  in  a 
anal  of  uniform  section,  along  which  a  wave  is  travelling,  the 
v>tation  of  the  earth  makes  the  wave  cling  to  the  right  bank,  and 
l^oidenskjold  has  observed  with  regard  to  the  Siberian  rivers 
irhich  run  towards  the  north  that  they  have  low  tracts  of  land  on 
Ike  western  bank  and  dififs  on  the  east.  Other  observers  have 
noticed  that  the  Volga  and  rivers  that  run  to  the  south  have  cliffs 
diiefly  on  the  west  bank. 

Ocean  currents,  too,  require  observation.  A  few  years  ago 
Lt  was  believed  that  there  was  a  more  or  less  constant  eddy  in  Algoa 
Bay  running  in  an  opposite  direction  to  the  L'Agulhas  current 
But  the  observations  of  Mr  Shield  show  that  no  such  eddy  exists, 
ft^d  that  the  current  in  Algoa  Bay  depends  almost  entirely  on  the 
wind  prevailing  at  the  time. 

Jaiscdlaneous, — ^I  have  already  taken  up  too  much  time  with 
my  remarks,  but  I  will  ask  your  patience  while  I  briefly  touch 
gpon  a  few  other  questions.  The  University  of  the  Cape  of  Good 
Hope  has  set  as  the  subject  for  the  Porter  medal  this  year, 
"Agricultural  Chemistry,  with  special  reference  to  the  wants  of 
South  Africa,"  We  may  hope  uiat  by  this  means  some  interest 
ntay  be  excited  among  our  students  in  this  very  pregnant  subject 
Take  the  analysis  of  manures;  I  have  been  told  by  a  practical 
tobacco  grower,  that  sheep's  dung  will  not  do  for  tobacco;  that 
plant  requires  cattle  dung  or  vegetable  manure.  Then  there  is 
the  analysis  of  the  sweet  veld,  with  its  brak  water,  and  the  sour 
^eld,  with  its  pure  water.  The  quantity  of  water  that  is  required 
for  irrigating  various  crops,  is  a  subject  of  carefril  study  in  Europe ; 
I)ut  here  there  is  no  quantitative  knowledge  on  the  subject,  and  the 
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farmer  talks  about  "as  much  as  will  go  through  an  inch  pipe.' 
think  it  will  surprise  many  people  to  hear  that  20,000  galloiis 
water  are  required  at  Uitenhage  to  wash  one  bale  of  wooL 
is  to  say,  that  the  whole  present  daily  supply  of  Cape  Town  woi 
only  wash  fifteen  bales.    Will  not  some  chemist  devise  a  pi 
for  better  economising  the  water  ?  We  have  many  mineral 
but  I  do  not  know  that  we  have  any  accurate  analysis  of  tin 
waters.    I  would  like  to  hear  the  q^uestion  of  "burning  the  veld' 
properly  discussed.      Farmers  do  it  almost  everywhere,  but    ] 
continually  come  across  some  thoughtful  man  who  assures  me  it  i 
a  mistake.     Near  Mossel  Bay,  for  example,  some  years  ago,  it  a 
said,  grass  stood  like  a  corn-field,  but  that,  owing  to  bush  fires,  the 
seed-grass  has  been  all  burnt,  and  there  is  nothmg  now  but  ooars^  I 
sour  grass. 

Tnen  as  to  the  Arts  of  Construction.  How  is  it  that  the  biiclvi 
of  the  colony  are  generally  so  bad  ?  Is  it  the  quality  of  the  clay,  cr 
the  fault  of  the  manufacturer  ?  And  the  lime — ^is  it  not  possible  to 
manufacture  a  hydraulic  lime  that  will  compete  with  Portlaiid 
cement,  that  material  so  precious  to  all  engineers,  especially  tboee 
who  have  to  do  with  water-works  and  harbour-works?  With 
regard  to  timber,  is  it  desirable  to  plant  the  slow-growing  colonial 
trees,  some  of  which,  like  sneezewood,  would  be  almost  perfectkm 
for  sea-works,  if  we  could  get  the  proper  sizes ;  or  »ioald  we 
endeavour  to  acclimatise  the  jarrah  from  Australia,  the  greenheart 
bom  America,  or  the  red  pine  from  Northern  Europe?  Or  most 
we  be  content  to  import  timber  from  elsewhere  ?  I  have  been  in- 
formed by  Major  Erskine  that  quantities  of  large  ''mangae"  trees 
can  be  obtained  firom  the  Congo  and  its  tributaries  close  to  the  aea. 
It  is  said  that  these  are  not  merely  those  thickets  of  interlacing 
branches  and  roots  that  grow  in  the  fetid  mud  of  man^ve  swamps 
in  various  parts  of  the  world,  but  tall  trees,  60  feet  high,  and  12 
inches  in  diameter.  The  teredo  will,  I  believe,  not  touch  the 
man^e,  hence  this  timber  might  be  as  useful  as  sneezewood  or 
jarrah  and  more  easily  attainabTe.  Then  as  to  constructed  works. 
Will  not  Mr  Fforde  or  Mr  Jenour  give  us  some  information  as  to 
the  peculiar  difficulties  of  works  in  South  Africa  and  the  special 
means  devised  for  overcoming  those  difficulties?  With  regud  to 
statistics,  we  have  had  a  valuable  paper  fix)m  Mr  Merriman; 
but  he  will  hardly  claim  to  have  exhausted  the  subject  I  think 
the  comparative  cost  of  our  railways  with  those  of  other  colonies 
would  show  that  the  Cape  has  not  been  badly  treated  by  the 
engineers  that  have  served  her.  In  New  South  Wales,  I  find  that 
the  cost  of  the  railway  from  Sydney  to  Paramatta^  14  miles  long, 
was  £50,000  per  mile.  The  railway  firom  Paramatta  to  Bathurat 
cost  £25,000  per  mile.  A  railway  in  Victoria,  Australia^  270 
miles  long,  cost  £38,000  per  mile.     The  average  cost  of  the 
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ilway  from  Capetown  to  the  interior  has  been  less  than  £8,000 
r  mile.  Other  statistics,  too,  are  worthy  of  study.  There 
t  the  statistics  of  height,  weight,  length  of  life,  &c.,  of  the 
tions  races  of  South  Africa.  With  regard  to  language  we 
^e  investigations  as  to  the  Bushman  language,  with  regard 
which  European  philologists  are  so  anxious.  It  is  most  important 
itt  these  should  be  pressed  on  with  all  vigour  while  there 
e  still  a  few  Bushmen  left,  and  before  the  language  has  quite 
bappeared.  And  will  not  someone  investigate  the  changes 
id  laws  by  which  the  fine  language  of  Holland  has  been  de- 
Eftded  into  the  curious  patois  called  Cape  Dutch  ? 

In  conclusion,  I  may  say  that  it  is  no  hard  thing  that  is  asked. 
t  is  not  necessary  for  each  of  us  to  be  a  Huxley  or  a  Tyndall 
I  order  to  further  scientific  truth.  The  patient  collector  of  fossils, 
tie  constant  observer  of  wind  or  wave,  may  help  to  find  out 
lew  truths,  and  may  leave  his  ''Footprints  in  the  Sands  of  Time." 
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MINUTES  OF  PROCEEDINGS. 


Ordinary  Monthly  Meeting, 


Wednesday,  August  25,  1880. 

Dr  David  Gill,  F.R.A.S.,  President,  in  the  Chair. 

The  following  donations  were  announced,  and  the  thanks  of  the 
Society  voted  to  the  donors  of  the  same,  viz. : — 

(1)     His  Excellency  Sir  Bartle  Frere,  Vice-President : 

Report  on  the  Rainfall  in  the  Dekhan  and  the  Climatic  Die-- 
furbance  during  1861 — 2. 

Bombay  Health  Officers  Report. 

The  Gfreat  Trigonometrical  Survey  of  India,  Vol.  V.,  1879. 
Catalogue  of  Books  on  Natural  Science  in  the  Radcliffe 
Library  at  the  Oxford  University  Miiseum,  1877. 

Report  on  the  Navigalion  of  the  Godavery,  1863. 

Report  on  the  Indian  Famine  of  1860 — 61. 

Famine  in  Madras  and  Orissa,  etc. 

Famine  in  Bengal,  Pts.  I. — V. 

Bengal  and  Orissa  Famine,  3  pts.,  1867. 

Irrigation  in  Sind,  1866. 

East  India  Irrigation  and  Canal  Company,  1867. 

Report  an  the  Census  of  Oudh,  1869. 

Census  of  ike  Island  of  Bombay,  1864. 

Industrial  Survey  of  India,  Pts.  I.,  II.,  1872. 

Indian  PtMic  Works,  1879.    ; 

Report  of  the  Sanitary  Commissionfor  Bombay,  1864. 

On  the  Strength  of  Cement,  by  J.  Cfrant,  C.  E.,  1875. 

Singular  Properties  of  the  EUipsoid,  by  Rev.  Gb  F.  Cbilde, 

1861. 

Bay-surfaces  of  Reflection,  by  Rev.  a  F.  Childe,  1857. 
The  River  Tyne,  by  the  late  J.  Guthrie,  1880.    Svo. 
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(2)    DrHolub: 

Pts.  XIV,  XVI,  XVn.  of  his  Sieben  Jahre  in  Sud-Afrika. 

(8)     R.  Trimen : 

On  a  new  species  of  Roller  (Coracias),  1880. 

A  memorandum  by  His  Excellency  Sir  Bartle  Frere,  on  "W.  EL 
Price's  paper  in  the  Society  of  Arts'  Journal  on  Eurrachee  Harboitf 
Works,  was  read. 

The  President,  Dr  Gill,  brought  forward  the  subject  of  the  state 
of  surveys  in  the  colony,  and  pointed  out  the  advantages  of  a  lai^ 
primary  triangulation. 

In  the  discussion  which  ensued  the  following  gentlemen  took 
part:  His  Excellency  Sir  Bartle  Frere,  Messrs  Fforde,  Bright, 
J.  0.  Qaqible,  Marquard,  J.  X.  Merriman,  De  Smidt  and  Guthrie. 


Ordinary  Monthly  Meeting. 

Wednesday,  September  29,  1880. 

Dr  Shaw  in  the  Chair. 

The  following  donations  were  announced,  and  the  thanks  of 
the  Society  voted  to  the  donors  of  the  same,  viz. : — 

(1)  Sir  Bartle  Frere : 

Ten  photographs  of  the  head  waters  of  the  Ganges,  with 
memorandum. 

Irrigation  map  of  India. 

Map  shewing  the  irrigation  works  and  tanks  near  Madras, 
with  note. 

Journal  oftlie  Society  of  Arts,  Vol.  xxvii.,  1879. 

(2)  Dr  Holub : 

Pts.  XVIIL,  XIX.,  XX.,  XXI.  of  his  Sieben  Jahre  in  Sud- 
Jfrika. 

Mineralogy,  by  Dr  A.  Pokorny,  1879. 

Mr  Bolus  read  Mr  MK)wan's  paper  "On  a  New  Species  of 
Puccinia."  In  the  discussion  that  ensued  the  following  gentlemeB 
took  part :  Dr  Shaw,  Dr  Kitching,  Rev.  Canon  Lightfoot,  Messrs 
Bolus  and  C.  Lloyd  Morgan. 


Minutes  of  Proceedings.  xlvii 

Ordinary  Monthly  Meeting. 

November  3,  1880  (postponed  from  Oct.  27). 

Dr  David  Gill,  F.R.A.S.,  President,  in  the  Chair. 

The  following  donations  were  announced,  and  the  thanks  of  the 
Society  voted  to  the  donors,  viz. : — 

Dr  Holuh : 

Sieben  Jahre  in  Sild-Afrika,  by  Emil  Holub. 
Der  mond  betrachtet  ah  Planet^  WeU  und  Tral^aiit 
Haeckel's  Anihropogenie. 

The  President  then  read  a  memorandum  from  Sir  Bartle  Frere 
**  On  the  future  work  of  the  Society,'*  and  some  notes  of  bis  own  on 
the  same  subject. 

A  letter  was  read  from  Mr  G.  W.  Theal  urging  the  importance 
of  examining  old  documents  among  the  Cape  Archives. 

A  paper  was  read  by  Mr  Gamble,  "  On  some  of  the  Problems 
awaiting  research  in  South  Africa." 

In  the  discussion  that  followed  the  following  named  gentlemen 
took  part,  viz. :  Dr  Dale,  Messrs  Young  and  Merriman,  Dr  Shaw, 
Canon  Lightfoot,  Mr  Finlay,  Rev.  Fisk,  Mr  Bolus,  Rev.  Stegmann, 
Hon.  J.  W.  Ebden  and  Dr  Gill. 

A  resolution  was  proposed  by  the  Hon.  J.  W.  Ebden  and 
seconded  by  Mr"  Branford,  "  That  this  Meeting  request  the  Council 
to  take  into  consideration  the  question  of  Public  Lectures  in 
Science."     Carried. 
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Ordinary  Monthly  Meeting. 

Wednesday,  November  24,  1880. 

Dr  David  Gill,  F.R.AS.,  President,  in  the  Chair. 

Several  donations  of  books  were  announced,  and  the  thanks  of 
the  Society  voted  to  the  donors. 

The  President  gave  an  account  of  the  proposed  operations  for 
determining  the  longitude  of  the  Cape  by  telegraphy,  and  of 
longitude  determinations  in  general. 

Mr  Finlay  made  a  few  remarks  on  some  of  the  older  determina- 
tions of  the  longitude  of  the  Cape. 
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Ordinary  Monthly  Meeting. 
Wednesday,  January  26,  1881. 

! 

Dr  David  Gill,  r.RA.S.,  President,  in  the  Chair. 

Mr  Young  exhibited  a  specimen  of  sandstone  rock  which  v« 
apparently  formed  of  drifted  sand. 

Mr  Gamble  read  a  paper,  **  On  Irrigation  in  Madras,"  writtei 
by  the  Under-Secretary  to  the  Madras  Government,  and  forwarded 
to  the  Society  by  Sir  Bartle  Frere. 

Mr  Gamble  illustrated  the  subject  by  means  of  wall-diagramii 
and  drew  comparisons  between  the  Madras  systems  of  Irrigation 
and  the  Irrigation  practicable  in  South  Africa. 

Mr  Fforde  mentioned  that  he  had  seen  dams  in  Hungaiy  made 
of  wicker-work  that  had  stood  considerable  pressure. 

Mr  Merriman  remarked  on  the  usefulness  that  this  paper  would 
be  to  the  farmers  of  the  various  districts  if  it  could  be  conveyed 
to  them.  He  called  attention  to  the  fact  that  railways  in  India 
were  not  constructed  so  economically  as  in  South  Africa.  He  also 
drew  attention  to  what  he  considered  the  very  favourable  circum- 
stances for  Irrigation  work  in  South  Africa. 

Mr  Young  gave  a  reason  why  one  of  the  canals  in  India  had 
proved  a  failure. 

Mr  Gill  drew  attention  to  the  tanks  at  Aden,  which  are  sup- 
posed to  have  been  constructed  by  an  early  settlement  of  Jews. 

The  Rev.  F.  Phillips  (a  visitor)  referred  to  a  difiSculty  which  he 
had  met  with  in  Irrigation,  viz.,  a  river  getting  its  channel 
scooped  out,  so  that  the  water-course  was  left  10  or  12  feet  high. 

Mr  Gamble  then  replied  to  the  various  points  that  had  been 
raised. 


Ordinary  Monthly  Meeting. 

Wednesday,  February  28,  1881. 

Dr  David  Gill,  F.R.A.S.,  President,  in  the  Chaib. 

Mr  H.  W.  Oakley  was  duly  nominated  for  election  as  an  Ordi- 
nary Member. 
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The  thanks  of  the  Society  were  voted  to  Dr  Holub,  the  donor 
r  the  following,  viz.,  Pts.  XXXII.,  XXXIII.  and  XXXIV.  of  his 
ieben  Jahre  in  Sild-Afrika, 

Mr  Fuentes  read  a  Paper  entitled  "Notes  on  the  Soils  and 
[anures  suitable  for  the  Cultivation  of  the  Vine  at  the  Cape," 
lustrated  by  some  dia^ams  prepared  by  the  Vine  Diseases' 
Commission,  which  were  kindly  lent  by  the  Colonial  Government. . 

In  the  discussion  that  ensued  the  following  gentlemen  took 
•rt,  viz.: — 

Dr  Gill,  Rev.  H.  Fisk,  Horak  de  Villiers,  and  Mr  Goodliffe  (a 
isitor). 


Ordinary  Monthly  Meeting, 

Wednesday,  March  30,  1881. 
Dr  David  Gill,  F.R.A.S.,  President,  in  the  Chaib. 

Mr  H.  W.  Oakley  was  duly  elected  an  Ordinary  Member. 

Several  donations  of  books  were  announced  and  the  thanks  of 
Ae  Society  voted  to  the  donors,  viz. : — 

Dr  Holub,  Sir  Bartle  Frere  and  the  Director  of  BariRl  College.    ^^'Atc. 

Mr  Gamble  exhibited  some  drawings,  illustrating  the  differ- 
^ce  between  the  maximum  and  minimum  thermometers  as 
observed  at  the  Camp  on  Table  Mountain,  and  at  the  Observatory 
daring  January  and  February,  1881.  He  also  compared  the  rain- 
fcll  at  the  Camp  and  the  Observatory,  during  January  and  Febru-  < 

ftry,  1881 ;  and  found  that  there  was  nearly  four  times  as  much  on 
tile  mountain  as  at  the  Observatory  in  that  time.  Mr  Gamble 
^  exhibited  a  drawing  showing  the  connection  between  the 
<li8charge  of  the  main-spring,  Cape  Town,  and  the  rain-fall  at  the 
Observatory,  since  1868.  He  also  mentioned  that  he  had  a  rain- 
gauge  constructed  and  placed  on  the  top  of  the  mountain,  which 
would  hold  a  very  large  amount  of  rain,  and  which  he  hoped  to 
record  daring  the  winter. 

In  the  discussion  that  ensued  the  following  gentlemen  took 
pwt,  viz.: — 

Messrs  Rutherfoord,  Eitching,  Guthrie  and  Bolus. 

Mr  Fuentes  read  a  paper  "  On  the  Vine  and  its  Culture,"  &c. 

In  the  discussion  that  ensued  the  following  gentlemen  took 
Pwt,  viz. : — 

.  Mews  Gamble,  Guthrie,  Eitching,  J.  H.  de  Villiers,  Goodliffe 
(visitor),  and  Dr  Atherstone  (visitor). 


1  Minutes  of  Proceedvigs. 

ANNUAL  GENERAL  MEETING. 
Friday,  July  29,  1881. 

Dr  David  Gill,  F.RA.S.,  President,  in  the  Chair. 

The  Acting  Secretary  (Mr  Herbert  W.  Oakley)  read  the  Gene- 
ral Report  of  the  Society  for  the  year  1880-81 ;  also  (on  behalf  d 
the  Treasurer)  the  Financial  Report  for  the  same  period. 

Both  Reports  were  unanimously  adopted. 

In  view  of  the  Ballot  for  Election  of  the  President  and  Coandl 
for  the  ensuing  year,  Messrs  J.  G.  Gamble  aud  G.  Fisk  were 
appointed  Scrutineers. 

At  the  dose  of  the  Ballot  at  3  p.m.,  the  Scrutineers  reports! 
the  number  of  votes  given,  and  the  President  declared  the  follow- 
ing members  to  have  been  duly  elected,  viz. : — 

As  President, — J.  G.  Gamble,  Esq.,  M.A.,  M.I.C.E. 

As  Members  of  the  Council, — Dr  David  Gill,  Messrs  R.  Trimen, 
C.  Lloyd  Morgan,  J.  Sivewright,  W.  H.  Finlay,  Hon.  C.  Aber- 
crombie  Smith,  P.  Mc  Owan,  H.  Bolus,  J.  X.  Merriman,  and  F. 
Guthrie. 

At  3  P.M.  there  was  an  unusually  large  attendance  of  the 
friends  of  Members,  introduced  by  ticket;  and  the  President 
soon  after  proceeded  to  deliver  the  Annual  Address,  which  treated 

(1)  on  the  work  done  by  the  Society  during  the  past  two  years, 

(2)  on  various  important  and  exceedingly  interesting  subjects 
relative  to  the  welfare  of  South  Africa  generally.  A  vote  of 
thanks  to  the  President  for  his  most  valuable  and  interestrog 
address  was  moved  by  Lieut.-General  Leicester-Smyth,  and  carried 
by  acclamation. 


REPORT  ON  THE  PROCEEDINGS 
OF  THE  SOUTH  AFRICAN  PHILOSOPHICAL  SOCIETY 

DUKINQ  THE  YEAB  ENDING  JULY  30,  1881. 

1.  The  Council  has  the  pleasure  of  submitting  to  the  Annual 
General  Meeting  the  following  Report  on  the  Society's  opei*ations 
during  the  last  twelve  months. 

2.  Since  the  last  Annual  General  Meeting  on  Friday,  July 
30,  1880,  seven  Ordinary  Monthly  Meetings  have  been  held* 
The  average  attendance  of  Members  at  the  Monthly  Meetings  has 
been  12,  and  that  of  Visitors  7,  making  the  total  average  attend- 
ance of  Members  and  Visitors  19. 

3.  At  the  Monthly  Meetings  10  memoirs  have  been  read  before 
the  Society,  one  of  which  related  to  Botany,  two  to  Engineering, 
two  to  Viticulture  and  five  to  Miscellaneous  Subjects.  The  dis- 
cussions following  the  readings  of  these  papers  have  generally  been 
well  sustained  and  interesting.  At  some  of  the  Meetings  there 
have  biBen  exhibitions  of  Geological,  Zoological  and  Botanical 
Specimens,  Scientific  Apparatus  and  Books. 

4.  Valuable  donations  of  Books  have  been  made  to  the 
Society  by  Sir  Bartle  Frere,  Dr  Holub,  Mr  Trimen,  and  the 
Royal  Society  of  New  South  Wales. 

5.  During  the  year  there  has  been  elected  one  Ordinary 
Member,  and  one  Corresponding  has  become  an  Ordinarv  Member. 
Four  Ordinary  Members  have  resigned,  one  has  died,  and  two  have 
left  the  Colony.  The  decrease  to  the  Society  during  the  year  has 
therefore  been  five  Ordinary  and  one  Corresponding  Members ;  our 
numbers  at  present  being  85  Ordinary  and  13  Corresponding 
Members. 

6.  Volume  XL,  Parts  i.  and  ii.,  of  the  Society's  Transactions, 

1    has  been  received  from  England,  and  recently  issued  to  Members. 

i 

7.  The  Society  is  again  indebted  to  the  University  Council 
I    for  granting  the  free  use  of  its  Rooms  for  the  Society's  Meetings. 
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8.  At  a  Meeting  of  the  Council  held  on  the  18th  Febniai] 
last  it  was  resolved  that  various  Members  of  the  Society  8h(m4 
give  a  Series  of  Public  Lectures  during  the  Winter  months,  the  fiid 
to  be  given  on  March  23.  Five  of  these  Lectures  have  been  dm 
livered  by  the  following  gentlemen,  viz. :  J.  Sivewright,  Esq.,  ILAj 
C.M.G.,  "On  Electricity";  C.  Lloyd  Morgan,  Esq.,  '"On  Geolc^'j 
F,  Guthrie,  Esq.,  LL.B.,  "  The  Sun  as  a  Motor  Power" ;  Dr  Halia, 
"On  the  Water  of  Cape  Town";  and  Prof.  M«Owan,  "On  the  Lift 
History  of  Ferns."  On  account  of  the  small  attendance  both  oi 
Members  of  the  Society  and  the  Public  at  each  of  the  Lectures,  tli6 
remainder  of  the  series  has  been  postponed  for  the  further  con- 
sideration of  the  Society. 

9.  The  financial  condition  of  the  Society  is  satisfactory,  as  will 
more  fully  appear  from  the  Report  of  the  Treasurer,  which  will 
now  be  reiEul  to  the  Meeting. 

By  order  of  the  Council, 

HERBERT  W.  OAKLEY, 
Acting  Secretary, 


■attOOOnoo<ccc 


as  J 
"I 


8 


I    I 

til    Ih       3 II 
ni    III       g  •?? 


l"|llT|i 


m 


WOOtoOO 


M|S 


s|I|e 

'El's -si 


IJ 


:-i 


I  u^ 


sis' 


°-  iltil 


Is 

PI 

it 


3S.|      2-  11^ 


i-Ja: 


J" 


1:-^i%H 


isl  fibs 


ANNUAL  ADDRESS  TO  THE 
SOUTH  AFRICAN  PHILOSOPHICAL  SOCIETY, 

Delivered  on  July  29,  1881. 
By  Dr  David  Gill,  F.R.A.S.,  President. 

I  REGRET  it  should  be  so  soon  after  my  return  from  a  brief 
visit  to  England  that  I  find  myself  face  to  face  with  the  duty  of 
delivering  the  annual  address  of  the  Society.  The  short  interval 
since  my  return  and  the  pressure  of  many  official  engagements 
have  compelled  me  to  make  this  address  more  imperfect  tbas  I 
would  have  desired  it  to  be.     I  propose  to-day: — 

1st.  Briefly  to  review  the  work  of  the  Society  during  the  past 
two  years. 

2nd.  To  note  what  general  scientific  progress  has  been  made 
in  South  Africa  during  the  same  period,  and, 

3rd.  To  indicate  some  few  points  where  the  teaching  of  science 
may  be  well  invoked  in  connection  with  the  practical  needs  ancf 
requirements  of  the  colony. 

The  following  is  a  list  of  the  papers  read  before  the  Society 
during  the  past  two  years. 

Astronomy  (1).— "On  Comets,"  by  W.  H.  Finlay,  B.A, 
F.RA.S. 

Geology  (1). — "  On  the  Stone  Implements  of  South  Africa,"  by 
E.  J.  Dunn,  F.G.S. 

Zoology  (5).—"  On  the  Tsetse  Fly,"  by  Dr  Bradshaw.  "(h 
the  Habits,  &c.,  of  some  of  the  Birds  of  the  Transkei,"  by  H.  W. 
Oakley.  "  On  the  Skeleton  of  the  African  Darter  or  Snake-bini " 
(Plotus  Levaillantii),  by  H.  W.  Oakley.  "On  the  'Singerjee 
Cicada ' "  {Platypleura  Capensis)^  by  C.  Lloyd  Morgan.  "  Locusts 
and  Locust  Birds,"  by  Mrs  Barber. 

Botany  (1). — **  On  a  New  Species  of  Puccinia,"  by  Professor 
McOwan. 

Geography  (1). — "  On  the  Geography  of  South-West  Afirica^" 
by  H.  C.  Schunke. 

Philology  (4). — "  Contributions  to  a  Comparative  Dictionaiy 
of  the  Bantu  Languages,"  by  the  Rev.  C.  G.  Butner.  "  On  the 
Languages  of  the  Mozambique  and  of  the  South  of  Africa,  in  their 
relation  to  the  languages  of  South  Australia,"  by  Hyde  Clarke. 
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A  Critique  on  Mr  Hyde  Clarke's  Paper,"  by  Dr  Hahn.  "On 
he  Primeval  Laws  of  the  Vowels,  and  their  hearing  on  Universal 
Stymology,"  by  Rev.  F.  W.  f  olbe. 

Engineering  (3). — "On  the  State  of  Surveys  in  the  Colony," 
jy  David  Gill,  LL.D.,  &c.  "A  Storage  Reservoir  in  the  Achter- 
reld,"  by  J.  G.  Gamble,  MA.,  M.I.C.E.  "  On  a  paper  on  Irriga- 
don  in  Madras,"  written  by  the  Under-Secretary  to  the  Madras 
Qovemment  by  J.  G.  Gamble,  MA.,  M.I.C.E. 

Viticulture  (2). — *'Notes  on  the  Soils  and  Manures  suitable 

for  the  Cultivation  of  the  Vine  at  the  Cape,"  by  F.  S.  Fuentes. 

•*  On  Grape  Culture  and  Manufacture  of  Wine,"  by  F.  S.  Fuentes. 

Physics  (2). — "On  the  terms  Force  and  Energy'*  (abstract), 

by  C.  Lloyd  Morgan.     "  Free  Rigid  Rotation,"  by  F.  Guthrie. 

Miscellaneous  (7). — "Some  Comparative  Statistics  relating  to 
South  Africa/'  by  Hon.  J.  X.  Merriman,  M.L.A.  "  On  the  proposed 
Operations  for  determining  the  Longitude  of  the  Cape  by  Tele- 
graphy," by  David  Gill,  LL.D.,  &c.,  Astronomer-Royal.  "On 
Comets,"  by  Mr  Finlay.  "A  Memorandum  "  by  Sir  Bartle  Frere 
on  W.  H.  Price's  paper  in  the  Society  of  Arts*  Journal  on  "  Kur- 
rachee  Harbour  Works."  "Memorandum  on  the  Future  Work  of  the 
S.  A.  Phil.  Society,"  by  Sir  Bartle  Frere.  "On  some  of  the 
Problems  awaiting  Research  in  South  Africa,"  by  J.  G.  Gamble, 
M.  A.,  M.I.C.E.  "  On  the  Durability  of  some  Colonial  Timbers,"  by 
J.  Sivewright,  M.A,  C.M.G. 

Nor  can  I  omit  to  notice  the  valuable  donations  to  the  Society, 
and  especially  the  gifts  of  Sir  Bartle  Frere  and  Dr  Emil  Holub. 

It  is  pleasant  to  think  that  our  founder.  Sir  Bartle  Frere,  still 
retains  the  same  devotion  to  the  welfare  of  the  Society  which  he 
showed  in  its  commencement,  and  that  neither  time  nor  distance 
has  diminished  his  interest  in  its  process,  nor  his  earnest 
desire  to  promote  its  usefulness  and  prosperity  by  every  means  in 
his  power. 

It  is  also  very  pleasant  to  think  that  our  intercourse  with  Dr 
Holub  has  been  so  kindly  and  so  gratefully  remembered,  and  that 
we  may  hope  to  have  again  the  pleasure  of  seeing  him  on  his  way 
to  fresh  enterprise,  and,  still  better,  to  welcome  him  back  again 
after  another  term  of  further  discovery  and  wider  work  in  Central 
Africa. 

Such,  briefly  summed  up,  has  been  the  work  of  the  Society 
during  the  past  two  years.  Whether  it  is  an  amount  of  work  credit- 
able to  ourselves  or  honourable  to  the  colony  are  questions  which  it 
hardly  becomes  me  to  answer.  But,  be  the  answer  what  it  may, 
no  one  can  deny  that  what  has  been  done  is  better  than  nothing. 
It  is  work  that,  but  for  the  Society,  would  probably  have  remained 
undone,  and  which,  but  for  the  Society,  would  almost  certainly 
have  remained  unpublished,  and  therefore  useless  to  the  world. 
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The  work  of  original  research  is  slow,  and  the  labourers  an 
few,  but  there  are  amongst  us  those  upon  whom  we  may  confidentli 
reckon.  i 

In  the  department  of  Natural  History  we  have  Mr  Trimei 
and  Mr  Oakley,  Colonel  Bowker,  Mrs  Barber^  Dr  Bradshaw,  Prol 
Lloyd  Morgan  and  others. 

In  Botany  we  have  Professor  McOwan  and  Mr  Bolus,  good 
and  tried  men. 

In  Philology  we  have  Dr  Theoph.  Hahn,  of  the  Grey  Library, 
and  many  zealous  Missionaries  working  in  co-operation  with 
him. 

On  the  problems  of  local  Engineering  we  can  rely  upon  Hr 
Gamble ;  and  I  would  hope  we  may  also  have  interesting  commu- 
nications from  other  Engineers  throughout  the  colony,  as,  for 
example,  the  experiences  of  our  Harbour  Engineers  at  Table  Bay, 
Port  Elizabeth,  and  East  London,  and  from  others  on  the  peculiar 
engineering  problems  to  be  dealt  with  in  the  great  railway  exten- 
sion about  to  be  undertaken. 

To  Professor  Guthrie,  as  of  yore,  to  our  new  President  in  the 
future,  to  the  members  of  the  Observatory  staff,  and  others,  we 
may  look  for  useful  communications  in  pure  and  applied  mathe- 
matics. To  Mr  Merriman  we  turn  for  more  interesting  papers  on 
South  African  statistics,  and  probably  Mr  Abercrombie  Smith,  out 
of  the  vast  store  of  figures  over  which  he  officially  presides,  may 
be  able  to  extract  some  both  useful  and  interesting.  I  need  not 
mention  the  many  workers  in  Geology,  there  are  so  many  induce- 
ments in  South  Africa,  and  such  a  wide  and  profitable  field  for 
work,  that  one  need  not  fear  that  much  will  not  be  done.  Much 
of  the  geological  work  performed  finds  its  way  into  Blue-books 
and  other  official  documents,  and  I  would  suggest  that  some 
member  of  the  Society  should  annually  make  an  abstract  of  note- 
worthy points  in  the  South  African  geological  work  yearly  for 
publication  in  our  Transactions. 

There  is  much,  for  example,  in  Mr  Molyneux*s  report  on  the 
geology  of  the  Karroo  and  Stormberg,  that,  in  a  condensed  and 
digested  form,  would  make  a  valuable  sedition  to  our  TransactioM, 
where,  too,  the  information  would  become  more  accessible  to 
geologists  in  general  than  in  official  blue-books. 

To  those  of  my  audience  who  may  desire  to  work  in  science,  to 
those  who  are  looking  for  a  field  for  such  work,  I  recommend  a 
perusal  of  an  admirably  suggestive  p^per  by  Mr  Gamble,  ''On 
some  of  the  Problems  awaiting  Scientific  Kesearch  in  South  AfiricSi" 
printed  in  Part  ii.  of  VoL  II.  of  our  Transactions;  and,  in  a  wider 
field,  the  address  of  Sir  Bartle  Frere,  as  delivered  by  him  in  1879 
from  this  chair,  and  printed  in  Vol.  I.  of  the  Society*s  Transa^ctic/n$y 
is  particularly  valuable. 
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It  would  appear,  then,  that  we  neither  lack  men  nor  oppor- 
unity  for  work,  and  that  zeal  alone  is  required  to  insure  the  pro- 
gress of  the  Society. 

I  think  I  have  sufficiently  shown  reasons  at  least  why  we 
ihonld  continue  to  exist,  and  without  criticizing  what  we  have  done 
in  the  past,  may  fairly  say  I  hope  and  believe  we  shall  do  more  in 
Ihe  time  to  come. 

I  would  now  pass  from  the  immediate  work  of  the  Society  to 
&e  wider  subject  of  general  scientific  progress  in  South  Africa. 

Meteorologt. 

In  matters  which  come  more  peculiarly  under  my  own  notice, 
and  which  are  most  connected  with  my  daily  work,  I  would  allude 
in  the  first  place  to  what  has  been  done  in  South  African  meteo- 
rology. 

For  a  number  of  years  a  Meteorological  Commission  has  been 
in  existence  in  South  Afirica,  and  numerous  stations  have  been 
founded  throughout  the  colony.  Aided,  in  the  first  place,  by  an 
sonual  grant  of  £250,  expended  under  the  direction  of  a  Meteoro- 
logical Commission,  these  stations  were  provided  with  the  neces- 
sary instruments. 

For  standard  stations  the  instruments  are  a  barometer,  wet 
and  dry  bulb  thermometers,  a  maximum  and  minimum  thermo- 
meter, a  rain-gauge,  and  an  anemometer.   At  minor  stations  only  a 
rain-gauge,     in  the  year  1876  there  were   only   13  standard 
stations.     In  the  year  1880  there  were  30  standard  stations,  and 
B8  rain-gauge  stations.    But  the  increased  number  of  stations  by 
no  means  represents  the  real  progress  that  has  been  made.     It 
must  not  be  forgotten  that,  from  the  small  funds  at  the  disposal 
of  the  Commissioners,  it  was  impossible  to  remunerate  the  ob- 
Bervers  for  their  services,  and  it  is  no  small  encouragement  to 
think  that  so  many  persons  have  been  found  who  are  ^ling  and 
ftble  to  undertake  the  somewhat  exacting   duty  of  recording 
i^gular  and  loug-maintained  series  of  meteorological  observations. 
But  the  fact  that  these  observers  are  unpaid,  and  that  many  of 
them  were,  at  the  same  time,  untrained  and  inexperienced,  placed 
the  Commissioners  often  in  considerable   difficulty.     VaJuable 
instruments  were  committed  to  the  care  of  distant  observers ;  but 
H  was  impossible  to  ascertain  whether  these  instruments  were 
properly  mounted  or  properly  observed.     Indeed,  the  anomalous 
i^tams  sometimes  received  showed  that  considerable  errors  did 
exist ;  but  whether  in  the  instruments  themselves,  or  in  the  mode 
pf  observation,  it  was  not  always  easy  to  say.    Thus,  for  example, 
It  was  not  unfrequently  found  that  the  wet-bulb  thermometer  was 
recorded  as  reading  higher  than  the  dry-bulb.    Still  more  difficult 
^  explain  were  the  returns  from  one  station  where  the  minimum 
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thermometer  was  often  recorded  higher  than  the  maximum ; 
thoee  from  another  station,  where  months  of  dry  weather 
recorded  when,  from  other  information,  we  knew  that  considt 
quantities  of  rain  had  fallen  in  the  district.     It  was  also  sui 
that  the  true  actual  range   of  temperature  *in  many  localiti< 
greatly  exceeded   that  recorded,  and   that   therefore  there   wi 
reason  to  believe  the  thermometers  were  not  properly  exposed, 
fact,  it  became  generally  evident  that  unless  some  control  could 
exercised  by  the  Commission,  and  unless  some  effective  system 
inspection  could  be   instituted,  the  work  of  the  Meteorologi( 
Commission  was  merely  wasted.     On   the   representation  of  tl 
Commission,  Mr  Sprigg  at  once  placed  an  additional  annual  v( 
of  £250  on  the  estimates  to  provide  for  the  annual  inspection 
the  stations ;  and  thus,  for  the  last  two  years,  nearly  every  one 
our  numerous  stations  has  been  visited  by  Mr  Fry,  the  indefatigable 
Secretary  of  the  Commission. 

Mr  Fry's  reports  form  the  best  justification  of  the  action  of  tbe 
committee.  Many  extraordinary  causes  of  shortcoming  were  dis- 
covered. Thermometers  were  found  in  unsuitable  exposures.  Some 
indeed  were  comfortably  ensconced  in  rooms  or  closets  of  the  ob- 
servers— presumably  for  protection  from  heat  and  cold.  Large 
index  errors  of  barometers  and  thermometers  were  found.  Anemo- 
meters were  placed  where  the  winds  of  heaven  could  hardly  reach 
them,  or  only  by  eddies  giving  no  indication  of  their  true  direction 
and  velocity.  Rain-gauges  were  found  improperly  placed,  some 
observers  going  so  far  as  to  keep  them  indoors,  only  putting  them 
out  when  they  thought  it  was  going  to  rain !  It  is  hardly  neces- 
sary to  add  that  this  extreme  care  of  the  instruments  was  not  con- 
ducive  to  our  true  knowledge  of  the  rainfall  in  that  locality.  It 
was  in  contradistinction,  however,  to  that  of  one  remarkable  ob- 
server, whose  rain-gauge  was  found  riddled  with  bullet  holes, 
testifying  more  to  his  skill  in  pistol  shooting,  for  which  pastime 
he  had  used  his  gauge  as  a  target,  than  to  his  devotion  to  meteoro- 
logical pursuits. 

I  hope  that  in  quoting  these  cases  I  shall  not  be  understood 
by  any  of  my  audience  to  mean  that  I  cite  them  as  average 
instances  of  the  condition  of  the  meteorological  stations.  This  i^ 
far  from  beiug  the  case.  Many  of  the  stations,  indeed,  were  ad- 
mirably managed,  and  at  nearly  all  of  them  the  visit  of  tbe 
Secretary  was  gladly  welcomed. 

The  observers,  as  a  rule,  took  the  deepest  interest  in  his  visit, 
and  have  since  availed  themselves  of  his  instructions  and  sugges- 
tions 60  completely  as  to  give  to  their  work  a  new  value  and  a  higb 
importance. 

I  repeat  that  it  is  a  most  hopeful  prospect  for  the  future  of 
this  Society  that  there  are  now  in  South  Africa  more  than  one 
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imdred  persons  devoting  themselves,  without  fee  or  reward,  to  a 
ientific  work ;  and  where  so  many  have  been  so  easily  found,  I 
mht  not  that  there  are  many  more  who,  with  opportunity  and 
pfcraction,  will  devote  some  of  their  spare*  time  to  science. 
^  I  do  not  hesitate  to  say  that  the  Government  of  this  colony  is 
i  be  congratulated  on  the  possession  of  a  system  of  meteorological 
^eords,  at  once  efficient  and  highly  economical,  by  which,  in  course 
$  a  very  short  time,  the  most  valuable  information  will  be  secured 

t\  to  the  climate  of  the  country  and  its  broader  meteorological 
WB.     As  a  special  practical  consideration  otfering  an  immediate 
JBid  direct  return,  I  would  point  to  the  demand  amongst  medical 
men  in  England  for  reliable  records  of  the  thermal  and  hygrometric 
Conditions  of  various  localities  in  this  colony.     South  Africa  be- 
tomes  a  daily  increasing  resort  for  patients  affected  by  pulmonary 
disease,  and  it  is  only  by  such  records  as  those  obtained  by  the 
^meteorological  commission  that  the  best  localities  can  be  certainly 
ascertained.    But  the  work  of  the  commission  is  by  do  means  yet 
complete.     I  hope  to  see  the  time  when  two  or  three  standard 
observing  stations,  with  self-recording  instruments,  will  be  created 
and  maintained,  at  least  for  several  years,  for  the  purpose  of 
ascertaining  the  laws  of  the  diurnal  change  of  temperature,  moisture 
and  pressure  in  various  parts  of  the  colony.     The  time  for  their 
establishment  has  not  arrived  yet,  but  we  shall  soon  be  in  posses- 
idon  of  the  necessary  data  for  selecting  the  most  desirable  localities 
for  this  purpose.    The  laws  of  the  winds  of  South  Africa  have  not 
only  a  local  but  a  general  importance  in  the  meteorology  of  our 
globe,  and  I  am  happy  to  state  that  the  first  steps  have  already 
been  taken  to  provide  accurate  means  for  their  determination. 
Three  self-recording  wind-gauges  have  been  ordered :  one  will  be 
placed  on  Robben  Island  Lighthouse,  one  at  Port  Elizabeth,  and 
one  at  East  London,  and  from  their  records  the  most  valuable  data 
will  be  procured.    These  instruments  were  not  ordered  with  an 
immediate  view  to  the  purposes  I  have  described,  but  as  part  of  a 
scheme  I  had  formed  for  obtaining  more  accurate  knowledge  od 
the  important  subject  of  South  African  tides.     I  need  not  point 
out  the  extreme  yalue  of  an  accurate  knowledge  of  the  tides  on  a 
coast  where  so  much  has  been,  and  so  much  is  being  done,  in  the 
way  of  harbour  improvement. 

I  represented  to  the  Table  Bay  Dock  Board,  to  the  Port  Eliza- 
beth Harbour  Board,  and  to  the  Commissioner  on  behalf  of  the 
East  London  harbour  works,  the  great  importance  of  establishing 
an  accurate  self-recording  tide-gauge,  accompanied  by  a  barometer 
a&d  anemometer,  at  each  of  these  stations.  My  representations 
were  met  in  the  most  liberal  spirit.  The  instruments  for  Table 
Bay  have  already  arrived,  and  within  a  few  days  steps  will  be 
taken  for  their  erection.    The  similar  instruments  for  Port  ^liza^ 
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beth  and  East  London  are  already  on  their  way,  or,  prol 
before  this,  have  reached  their  destination. 

Not  only  will  the  observations  by  these  instruments 
actual  predictions  of  the  tides  to  be  made,  but  they  will  lead 
results  of  great  general  scientific  interest,  when  discussed  in 
nection  with  the  observations  of  tides  in  other  parts  of  the  in 
Amongst  these  results  we  may  look  for  a  determination  of 
mass  of  the  moon,  more  definite  information  as  to  the  n^gii 
of  our  globe,  and  some  approximation  to  the  amount  of  retard; 
of  the  earth's  rotation  by  tidal  friction. 

Time  Signals. 

Still  more  intimately  connected  with  my  daily  work  is  tlie  de- 
velopment of  the  system  of  time  signals.  Daily,  a  time  ball  li 
dropped  at  the  docks  at  noon,  and,  at  one  o'clock,  a  gun  is  fired  aife 
the  castle  by  a  current  from  the  Royal  Observatory.  The  latter 
current,  at  the  same  instant,  drops  a  time  ball  at  Simon's  Bay  and 
one  at  Port  Elizabeth.  Within  the  past  two  years  this  systenoi  was 
extended  to  Kimberley,  where  a  time  ball  is  now  dropped  daily  at 
one  o'clock,  Cape  mean  time ;  and  arrangements  are  being  made 
for  extending  the  same  system  to  Natal,  for  the  purpose  of  dropping 
time  balls  and  firing  time  guns  at  Pietermaritzbui^g  and  Durbaa 
Arrangements  had  been  made,  and  a  time  ball  ordered,  for  use  in 
Pretoria,  but  I  very  much  fear  that,  in  present  circumstances*  its 
use  wiU  not  be  continued. 

Harbour  Clock. 

Another  useful  system  of  time  signal  which  I  am  about  to  es- 
tablish, with  the  liberal  co-operation  of  the  Harbour  Board,  is  a 
controlled  clock  at  the  dock  entrance.    This  clock  will  be  in 
electric  connection  with  the  mean  time  clock  of  the  Observatory, 
and  its  pendulum  will  be  compelled  to  swing  synchronously  with 
that  of  the  Observatory  clock,  by  a  current  sent  at  each  alternate 
second  from  the  latter.    But  the  dock  clock  is  also  in  itself  an  in- 
strument of  very  high  precision,  so  that,  eVen  in  the  event  of  the 
failure  of  the  current  or  the  breakdown  of  the  connecting  wire,  the 
Harbour  clock  will  alone  be  capable  of  carrying  on  the  time,  with- 
out sensible  error,  for  a  very  much  longer  time  than  our  energetic 
friend,  Mr  Sivewright,  will  require  to  repair  his  line.    The  Harbour 
clock  will  also  report  itself  automatically  to  the  Observatory  once 
every  minute,  and  the  Observatory  clock  will  report  itself  by  a 
signal,  visible  on  the  face  of  the  Harbour  clock,  once  every  minute, 
so  that  a  ship  captain  desiring  to  rate  his  chronometer  can  always 
be  certain,  not  only  that  we  are  aware  at  the  Observatory  of  the 
accuracy  or  otherwise  of  the  Harbour  clocki  but  he  can  also  test 
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^  himself  whether  the  Harbour  clock  and  the  Observatory  clock 
^e  in  coincidence. 

'  Longitude  Determinations. 

As  a  matter  having  high  scientific  interest,  I  may  mention  the 
rations  now  in  progress  for  making  an  accurate  determination 
the  difference  of  longitude  between  Aden  and  the  Cape.     In 
75,  in  connection  with  Lord  Lindsay's  transit  of  Venus  expedition 
Mauritius,  and  with  the  co-operation  of  Dr  Low,  of  the  German 
enus  expedition,  and  of  Dr  Auwers,  of  Berlin,  I  connected  the 
longitudes   Aden — Suez,   Suez — ^Alexandria,    Alexandria — Malta, 
md  Malta — Berlin.    The  chain  was  completed  by  the  accurate 
Connection  Berlin — Greenwich  by  the  results  of  various  European 
itude  operations.    It  therefore  only  remained  to  connect  Aden 
the  Cape  to  complete  the  accurate  determination  of  the  longi- 
de  of   our  observatory.     The  operation  divides  itself  primarily 
to  two  parts,  viz.,  the  submarine  section  Durban  to  Aden,  and 
e  overland  portion  Cape  Town  to  Durban.    My  first  assistant, 
T  Finlay,  is  now  on  his  way  to  Aden,  having  successfully  es- 
hhiblished  his  observatory  at  Durban,  and  exchanged  the  necessary 
^ttgnals  on  six  nights  with  the  observatory  here.    Signals  have  also 
fheen  exchanged  on  one  night  from  Delagoa  Bay.    To-night  we 
expect  to  exchange  signals  with  Mr  Finlay  at  Zanzibar.    These 
last  operations  which  I  have  described,  are  only  subsidiary,  de- 
pending on  the  intermediary  operation  of  an  observer  at  Durban, 
but  they  are  amply  exact  enough  for  determining  the  longitude  of 
places  for  hydrographic  purposes,  and  the  results  will  be  highly 
useful  for  purposes  of  geography  and  navigation. 

Early  next  month,  however,  Mr  Maclear  and  I  will  leave  for 
Durban,  there  to  commence  the  more  delicate  and  difficult  work 
of  exchanging  signals  through  nearly  3000  miles  of  cable  connecting 
Aden  and  Durban.  Every  clear  night,  when  observations  for  time 
have  been  secured  both  at  Durban  and  Aden,  signals  will  be  ex- 
changed during  two  or  three  weeks.  So  feeble  is  the  signal  trans- 
mitted, after  encountering  the  resistance  of  so  long  a  cable,  that  it 
is  incapable  of  acting  on  any  of  the  speaking  instruments  generally 
employed.  Recourse  must  be  had  to  the  galvanometer  of  Sir 
William  Thomson,  which  consists  of  an  exceedingly  light  mirror, 
upon  the  back  of  which  a  very  light  strip  of  magnetized  steel, 
generally  a  piece  of  small  watch-spring,  is  fastened,  the  mirror 
and  magnet  together  weighing  only  a  few  grains.  This  mirror  is 
suspended  by  a  single  fibre  of  silk  m  the  centre  of  a  coil  of  wire, 
through  which  the  current,  from  the  cable,  is  made  to  pass.  This 
current  is  sufficient  to  deflect  the  delicately  suspended  magnet, 
and  with  it,  of  course,  its  attached  mirror.  If  a  beam  of  light  is 
thrown  upon  the  mirror  from  a  lamp,  this  beam  will  of  course  be 
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reflected  by  the  mirror,  and  will  form  a  spot  of  light  on  any 
interposed   in  the  reflected   ray.     The   reflected   ray  will   movid 
through  twice  the  angle  by  which  the  mirror  may  be  deflected  bf 
the  signal,  and  as  the  distance  of  the  screen  from  the  mirror  caa 
be  varied  at  pleasure,  the  small  motion  of  the  spot  of  light  pro- 
duced by  the  signal  can  be  magnified  almost  to  any  required 
extent.     Each  night,  then,  the  signals  will  be  carefully  sent,  pre- 
cisely at  each  half  minute,  by  the  observer  at  Aden,  and  the  instant 
of  movement  of  the  spot  of  light  will  be  recorded  by  the  observer 
at  Durban.    Then  the  observer  at  Durban  will,  in  turn,  send  similar 
signals,  and  these  will  in  turn  be  noted  by  the  observer  at  Aden. 
Thus  on  each  night  the  observers  will  be  able  to  compare  their 
clocks  as  if  they  were  side  by  side,  and  their  respective  errors  on 
local  time  being  ascertained,  for  each  place,  by  astronomical  ob- 
servations, the  difference  of  longitude  between  Aden  and  Durban 
will  become  known.     The  accuracy  of  each  night's  work  will  pro- 
bably be  within  one-tenth  of  a  second  of  time,  and  the  mean  of  all 
the  nights  will  probably  be  within  one-fiftieth  of  a  second  of  time 
of  the  truth,  corresponding,  when  measured  on  the  earth's  surface, 
with  a  distance  not  exceeding  the  breadth  of  the  hall  in  which  I 
now  speak.    Time  will  not  permit  me  to  notice  here  the  many 
delicate  points  which  have  to  be  attended  to,  and  the  steps  to  be 
taken  for  the  elimination  of  what  is  called  personal  equation,  or 
what  you  will  more  readily  understand  if  I  express  it  by  the  differ- 
ence of  habit  of  each  observer  in  noting  signals  and  determining 
time.     But  all  these  necessary  precautions  will  be  strictly  carrieu 
out,  with  the  most  minute  care,  and  before  the  end  of  this  year  we 
may  expect  to  have  a  determination  of  the  longitude  of  the  Royal 
Observatory  sufiSciently  exact  for  the  most  refined  requirements  of 
science.     The  determination  of  this  longitude  will  enable  me  to 
prepare  for  publication,  in  a  completely  reduced  form,  a  vast  mass 
of  highly  important  observations  which  have  been  made  at  the 
Royal   Observatory  during  the  last  fifty  years,  and  which,  until 
this  longitude  had  been  accurately  determined,  could  not  be  utilized 
in  the  most  complete  manner.  As  a  matter  of  secondary  importance 
the  latitude  and  longitude  of  Durban,  and  probably  of  Port  Eliza- 
beth also,  will  be  fixed  with  extreme  precision,  and  the  latitudes 
and  longitudes  of  Delagoa  Bay,  Mozambique,  and  Zanzibar  with 
far  greater  precision  than  they  have  been  known  before,  and  cer- 
tainly with  more  accuracy  than  the  most  refined  requirements  of 
navigation  demand. 

Astronomy. 

Coming  to  the  observatory  work  proper,  I  must  mention  in  the 
first  place  the  completion  within  the  year  of  Mr  Stone's  Oreat 
Southern   Catalogue    of  Stars.      This   catalogue  gives   accurate 
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places  of  all  the  stars  in  the  Southern  Heavens  down  to  the  seventh 
magnitude,  which  are  not  visible  from  Northern  Europe.  There 
are  in  all  more  than  twelve  thousand  stars  in  the  catalogue  in 

Jnestion ;  each  star  is  observed  at  least  three  times,  both  in  Bight 
Lscenftion  and  Declination,  and  the  whole  results  are  reduced  to 
the  mean  epoch  1880.  The  publication  of  this  work  marks  an 
epoch  in  the  astronomy  of  the  Southern  Hemisphere,  and  bears 
striking  testimony  to  the  energy  and  unity  of  purpose  which  marked 
the  directorship  of  my  esteemed  predecessor.  I  had  the  pleasure 
of  seeing  an  advance  copy  of  this  work  when  in  England,  and 
within  a  very  short  time  it  will  be  issued  to  the  public.  Waiting 
only  for  com{>arison  with  the  work  of  Mr  Stone  s  is  a  catalogue, 
the  computation  of  which  is  just  completed  under  my  direction, 
Gontaining  observations  of  5000  stars  south  of  the  equator  observed 
under  Sir  Thomas  Maclear  between  the  years  1848  and  1852. 
This  catalogue  will  have  considerable  value  in  settling  questions 
connected  with  proper  motion. 

During  the  past  two  years  a  good  deal  of  attention  has  been 
directed  at  the  Observatory  to  the  observation  of  occultations  of 
stars  by  the  Moon.  These  observations  when  properly  reduced, 
will  be  placed  in  the  hands  of  Professor  Simon  Newcomb  to  aid 
in  his  new  discussion  on  the  motion  of  the  Moon.  The  clear 
skies  at  the  Cape  are  very  favourable  for  such  work,  and  three 
times  as  many  occultations  per  annutn  can  be  observed  here  as  can 
be  observed  in  England  in  the  same  time. 

A  catalogue  of  stars,  specially  for  comparison  with  northern 
observatories,  has  occupied  much  of  our  time  with  the  meridian 
instruments.  This  catalogue  will  contain  about  500  stars  visible 
both  in  Europe  and  at  the  Cape.  The  stars  are  observed  here 
with  great  care,  and  generally  on  twelve  different  nights  in  each 
co-ordinate,  so  that  their  places  will  be  determined  with  high 
precision.  The  same  stars  are  also  being  observed  at  northern 
observatories,  and  the  comparison  of  the  separate  results  will  give 
much  information  on  the  great  question  of  astronomical  re- 
tnctions ;  a  question  the  solution  of  which  was  one  of  the  primary 
objects  for  wnich  the  Observatory  was  founded. 

Last  year  from  this  chair  I  endeavoured  to  make  clear  to 
you  the  history  of  a  problem,  upon  which  I  had  been  for  some 
^e  engaged,  viz.,  in  the  determination  of  the  Earth's  mean 
distance  firom  the  Sun.  I  tried  to  make  clear  the  importance 
of  the  problem  to  the  progress  of  astronomy,  and  the  various 
methods,  including  my  own,  by  which  a  distance  of  about 
93,000,000  of  miles  resulted  as  the  most  probable.  Since  then 
I  have  undertaken  the  attempt  to  extend  our  knowledge  of 
^0  dimensions  of  creation  by  determining  the  distance  of  some 
of  the  fixed  stars.    You  may  remember  how  I  showed  that,  1st: 
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By  comparing  the  standard  yard  with  the  apparatus  used   in 
measuring  base  lines,  the  exact  distance  between  the  terminal 
points  of  these  base  lines  in  terms  of  the  standard  yard   was 
determined.     2nd:    How,   by  the  process  of  triangulation,  the 
distances  between  points  separated  by  many  hundred  miles  on 
the  earth's  surface  were  determined.     3rd  :  How,  by  astronomical 
observations,  the  proportion  which  these  distances  bore   to  the 
Earth's  circumference  was  ascertained.     4th  ;  How,  by  the  com- 
bination of  many  similar  series  of  such  operations,  an   accurate 
knowledge  of  the  form  and  dimensions  of  the  Earth  was  arrived 
at.     5th :  How,  by  employing  this  knowledge  to  find  the  distanoe 
between   widely  separated   stations  on  the   Earth's   surface,  or 
by  observing  from  one  fixed  station  on  the  Earth,  and  employing 
the  Earth's  rotation  to  transport  the  observer  a  known  distance  of 
7,000  or  8,000  miles  through  space,  between  his  observation  of  the 
evening  and  morning,  a  new  base  line  was  thus  secured,  by  which, 
with  an  exceedingly  delicate  process  of  triangulation,  the  distance  of 
Venus  or  Mars,  or  of  one  of  the  minor  planets  was  determined. 
And  6th  and  lastly  :  How  our  knowledge  of  the  proportional  dis- 
tances of  the  planets  enabled  the  astronomer  &om  such  deter- 
minations to  deduce  the  true  distance  of  the  Earth  from  the  Sun. 
I  am  now  engaged  in  an  endeavour  to  utilize  this  huge  base  line, 
the  distance  of  the  Earth  from  the  Sun,  in  the  still  more  difficult 
problem  of  determining  some  of  the  distances  of  the  fixed  stars. 
In  an  interval  of  six  months,  the  Earth,  by  its  movement  round 
the  Sun,  is  obviously  transported  to  points  in  space  distant  from 
each  other  by  twice  the  Earth's  distance  from  the  sun.     Hence  it 
is  only  necessary  to  measure  the  change  of  a  star's  apparent  place 
in  the  heavens,  as  viewed  from  two  such  widely-separated  points, 
in  order  to  determine  its  distance.    But  so  enormous  are  the 
distances  of  the  stars  that  probably  none  of  them  will  appear 
displaced  by  an  angle  amounting  to  one  second  of  arc,  even  when 
viewed  from  standpoints  so  widely  apart  as  186  millions  of  miles. 
Or,  to  put  the  matter  in  words  that  will  convey  a  clearer  im- 
pression to  your  minds,  the  nearest  star  will  not  appear  to  shift 
more  than  the  breadth  of  a  three-penny  piece  viewed  at  a  mile 
distant.     Or,  to  put  it  still  otherwise,  the  huge  orbit  of  the  earth, 
186  millions  of  miles  in  diameter,  will  not   appear  larger,  to 
the  inhabitants  of  the  nearest  fixed  star,  than  a  three-penny  piece 
would  appear  when  placed  at  the  distance  of  a  mile  from  the  eye. 
The  problem  is  obviously  a  difficult  one,  but  its  extreme  interest 
justifies  any  labour  and  care  that  can  be  bestowed  upon  its  so- 
lution.    1  have  been  fortunate  in  securing  the  heliometer,  with 
which  my  previous  researches  on  the  Sun's  distance  were  made; 
and  also  in  obtaining  the  assistance  of  an  able  and  enthusiastic 
friend — Mr.  Elkin.     The  work  advances  satisfactorily.    So  far  as 
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we  are  able  to  judge,  the  result  of  a  single  night's  measures 
appears  to  fix  the  position  of  a  star  with  a  probable  error  not 
exceeding  one-tenth  of  a  second  of  arc,  and  tne  mean  of  many 
nights  "will  probably  give  the  required  accuracy.  Before  the  end 
of  1882,  we  hope  to  have  arrived  at  some  interesting  conclusions 
as  to  the  result  of  our  labours — results  which,  though  small  com- 
pared with  the  enormous  field  of  work  before  us,  yet  cannot  fail  to 
have  some  interest,  and  which  we  hope  will  conduce  somewhat 
to  our  knowledge  of  the  dimensions  of  the  sidereal  system. 

During  the  past  two  years  two  remarkable  comets  have  visited 
our   southern  skies.     The   first  of  these  was  observed  on  the 
1st  February,  1880,  by  several  persons  in  this  colony  as  well  as  in 
Australia  and  South  America.     The  interference  of  Table  Moun- 
tain prevented  observations  being  made  from  the  Royal  Observa- 
tory, but,  by  the  kindness  of  Mr.  Henry  Solomon,  I  was  enabled 
to  make  observations  of  the  tail  from  his  garden  at  Sea  Point. 
It  was  not  until  February  9th  that  observations  of  the  nucleus 
could  be  secured  at  the  Royal  Observatory,  but  from  that  evening 
until  the  15th  inclusive  the  place  of  the  comet  was  determined  on 
each  night  by  observations  with  the  equatoreal.     Cloudy  weather 
then  set  in,  and  no  further  observations  could  be  secured  till  the 
comet  faded  beyond  the  range  of  visibility  of  our  instrument.    At 
Melbourne  with  fairer  weather  it  was  observed  till  February  19th. 
The  elements  of  this  comet  bear  a  considerable  resemblance  to 
those  of  the  great  comet  of  1843 — both  comets  were  alike  re- 
markable for  their  very  close  approach  to  the  sun  and  for  the 
length  and  brilliancy  of  their  tails.     But  from  the  fact  that  no 
observations  were  secured  before  perihelion,  and  that  the  portion 
of  the  orbit  that  alone  could  be  observed  differed  little  from  a 
straight  line,  it  is  quite  impossible  to  obtain  elements  of  high 
JMXsuracy.    The  nucleus  too  was  by  no  means  a  well-defined  point 
capable  of  very  accurate  observation,  and  thus  the  results  of  obser- 
vation are  not  so  accurate  as  they  would  otherwise  have  been. 
The  comet  of  1843  was  supposed  to  have  a  much  longer  period 
than  36  or  37  years,  but  somewhat  similar  diflSculties  occurred  in 
connection  with  the  exact  determination  of  its  orbit,   and  the 
identification  is  now  found  to  depend  on  quantities  in  the  observed 
places,  so  minute  that  it  will  probably  be  impossible  to  be  certain 
«>f  the  identity  or  otherwise  from  existing  data.    In  the  end  of 
May  of  the  present  year,  during  my  absence  in  England,  a  bright 
comet  appeared  in  the  constellation  Columba.     This  comet  was 
observed  with  very  desirable  precision  by  Dr  Elkin  with  the 
heliometer,  the  equatoreal  of  the  observatory  having  been  taken 
home  by  me  for  some  needful  alterations.    From  these  obser- 
vations^ Dr  Elkin  deduces  elements  which  are  very  similar  to  those 
of  the  great  comet  of  1807 — elements  which,  but  for  the  dis- 
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cordance  of  the  perihelion  distances,  would  almost  prove 
identity  of  the, two  comets.    It  is,  however,  premature  to  consii 
the  question  of  this  identity  more  fully.    After  perihelion 
comet  passed  into  the  northern  hemisphere,  where  already  a  fine^ 
series  of  observations  have  been  secured,  and  the  discussion   of' 
these  observations,  in  conjunction  with  those  of  Dr  Elkin,  will 
conduce  to  results  of  far  higher  interest  and  precision  than  aay 
that  could  be  founded  on  one  series  alone. 

Trigonometrical  Survey  of  the  Colony. 

I  would  now  turn  to  a  subject  in  which  I  have  taken  a 
very  deep  interest,  but  in  connection  with  which  I  much  regret 
not  to  be  able  to  report  progress.    I  refer  to  the  state  of  the 
survey  in  this  colony.     My  attention  was  directed  to  the  subject 
by  Sir  Bartle  Frere  soon  after  my  arrival  in  the  colony,  and  since 
then  I  have  given  much  thought  to  the  matter.     After  a  very  full 
examination  into  the  existing  state  of  affairs,  I  came  to  the  con- 
clusion that  to  pursue  the  present  system  is  wasteful  and  unsatis- 
factory, and  that  it  will  lead  daily  to  greater  and  greater  difficul- 
ties as  time  goes  on.    There  is  no  ultimate  escape  from  the  rigid 
process  of  systematic  triangulation,  and  the  sooner  that  is  carried 
out  the  better  and  cheaper  it  will  be  for  the  colony.     I  am  not 
alone  in  this  opinion.    The  Surveyor-General,  the  Chief  Inspector 
of  Public  Works,  the  Hydraulic  Engineer  all  hold  similar  views, 
and  the  plans  which  I  have  proposed  and  the  opinions  I  have 
expressed  have  been  endorsed  by  the  Ordnance  Survey  Depart- 
ment at  home,  and  by  Sir  Geo.  Airy,  the  Astronomer  Royal  of 
England.     The  necessity  for  the  establishment  of  standard  points 
over  the  colony,  has  been  brought  under  notice  over  and  over 
again  by  the  Surveyor-General's  Department     The  fault  is  not 
there.    It  lies  with  the  Government    Like  all  young  Govern- 
ments, the  tendency  is  towards  spasmodic  legislation — no  pro- 
vision is  made  for  the  gradual  accumulation  of  useful  material  for 
work  that  is  not  immediately  remunerative — a  subject  is  neglected 
till  its  necessity  presses,  then  suddenly  the  need  is  perceiveid,  and 
the  thing  has  to  be  done  in  hot  haste-^one  as  best  it  may, 
at  whatever  cost — and,  of  course,  as  in  haste,  the  work  is  dear  and 
bad.    Thus,  for  example.  Government  suddenly  has  application 
for  the  purchase  of  Crown  lands  in  a  particular  district;   the 
Surveyor-General  has  orders  to  survey  the  district  immediately, 
his  orders  are  to  do  the  work  as  fast  as  possible.    And  so  a 
hurried  survey  is  made,  unconnected  with  standard  points,  and 
useless  for  incorporation  in  the  cartography  of  the  country.    Had 
standard  points  existed,  had  a  sound  uniform  system  of  work  been 
establ'q^^''  ^'■^n  each  piece  of  survey  done  would  be  of  so  much 
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pan,  so  much  towards  the  ultimate  construction  of  complete  and 
ccurate  maps  of  the  colony.    As  it  is,  this  work  is  simply  wasted; 
he   want  of  check  produces  errors,  and  errors  lead  to  disputed 
N>undaries»  and  disputed  boundaries  to  endless    lawsuits.      It 
mdently  follows  that  the  work  has  to  be  done  over  and  perhaps 
iver  again,  and  the  final  result  is  perhaps  at  best  a  makeshift — a 
compromise — a  miserable  piece  of  patchwork.    Instead  of  each 
tnap,  and  each  part  of  each  map,  being  a  harmonious  part  of  a 
harmonious  whole,  you  find  that  the  separate  diagrams  will  not  fit 
together,  they  overlap,  they  fall  short  of  each  other,  and  leave  dis- 
tricts  of  "no  man's  land."     In  proof  of  what  I  state  it  is  only 
necessary  to  look  at  one  of  the  district  maps  of  the  colony,  so  far 
as  they  have  been  completed.     There  are  the  overlajps  and  the 
shortcomings  that  cannot  be  got  over  or  patched  up  m  any  way. 
The  consequence  is,  that  in  all  our  courts  the  geometrical  evidence 
goes  for  very  little,  and  recourse  is  had  to  the  evidence  of  pre- 
scriptive right — evidence  always  unsatisfactory  and  expensive.     I 
met  a  well-Known  colonist  the  other  day,  who  told  me  that  he  had 
been  compelled  to  sell  a  valuable  property  that  otherwise  he  did 
not  desire  to  part  with,  simply  because  of  the  continual  worry  of 
lawsuits  as  to  boundaries.     This  sort  of  thing  simply  results 
because,  under  the  present  system,  the  geometrical  evidence  is 
necessarily  bad ;  whereas,  imder  a  proper  system  of  check,  founded 
on  a  sound  system  of  survey,  the  geometrical  evidence  must  be  the 
most  perfect  and  undeniable.    The  general  principles  which  I 
advocated  have  already  been  anticipated  by  the  recommendations 
of  your  own  Government  Commission,  and  there  is  now  before 
Government  a  specific  scheme,  which  has  received  the  approval  of 
the  chief  authorities  in  this  colony  and  in  England.    The  sale 
of  your  Crown  lands  produces  an  abundant  source  of  revenue, 
upon  which  the  triangulation  and  cartography  of  the  colony  should 
properly  fall  as  a  first  charge.    There  is  therefore  no  excuse  for 
further  delay.    Every  year  that  the  work  is  now  postponed  means 
so  much  additional  unconnected  survey  work  done,  so  much  more 
money  thrown  away  and  so  many  more  law  difficulties  created. 
I  do  not  propose  to  dwell  on  this  subject  at  greater  length  now. 
Indeed,  it  would  only  be  to  repeat  what  I  have  already  written  in 
the  Blue-book  on  the  subject.     But  I  do  sincerely  trust  that 
Oovemment,  looking  to  the  responsibilities  of  the  future,  and 
adopting  a  policy  in  the  matter  which  is  not  the  wasteful  one 
of  providing  merely  for  pressing  emergency,  but  that  of  wise, 
eoonomical,  and  gradual  provision  against  future  need,  will  rouse 
itBelf  at  once  and  provide  in  the  coming  estimate  for  a  commence- 
oaent  of  the  work. 
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South  Afeican  Philology. 

Coming  now  to  S.  A.  philology  and  ethnolo^,  I  may  mentioq 
first  the  excellent  Nubian  Grammar  of  Professor  Lepsius,  of  B^rlii^ 
where  we  find,  in  an  exhaustive  introduction,  some  remarkabiil 
ideas  and  theories,  on  races  and  languages  of  Africa  in  general 
and  of  South  Africa  in  particular.     Lepsius  maintains,   for  in- 
stance, that  the  Hottentot  race  is  a  production  of  a  cross  between 
the  Kushites,  who,  originally  starting  from  Asia,  crossed  the  Reel 
Sea  and  wandered  along  the  East  African  Coast,  where  they  were 
overpowered  by  the  Bantu  or  Negro  race,  and  then  were  either 
entirely  absorbed  or  amalgamated.     He  also  upholds  the  theory  of 
tlve  late  Dr  Bleek,  of  the  relationship  of  the  Hottentot  with  the 
Hamitic  languages.     Professor  Lepsius,  however,  as  the  London 
Timss  of  December  last  year  puts  it : — **  Having  thus  thrown  a 
firebrand  into   the   peaceful  kraal   of  African  scholars,   will   be 
attacked  on  all  sides  and  criticized."    The  final  settlement  of  the 
question  he  opens  will  probably  turn  upon  the  true  relationship  of 
Bushman   and    Hottentot,   viz.,  whether  the   Bushman   or   the 
Hottentot  represents  the  more  ancient  type  of  the  clicking  lan- 
guages.    If  it  should  turn  out  in  favour  of  the  Bushman  we 
would  have  the  fact  that  Hottentot  which  is  sexdenoting  has 
developed  from  Bushman  which  is  not  sexdenoting,  and  Professor 
Lepsius  would  thus  lose  his  strongest  point  of  argument     I  am 
glad  to  state  that  our  newly-appointed  Colonial  Philologist  and 
Qrey  Librarian,  Dr  Theophilus  Hahn,  is  engaged  in  the  solution 
of  the  question  and  that  we  may  shortly  expect  some  light  on  the 
matter.    A  book  from  his  pen,  on  the  religion  of  the  Hottentots, 
the  first  treatise  on  this  subject,  is  in  the  press,  and  promises  to 
give  new  and  valuable  contributions  to  comparative  Mythology. 
Professor  Fred.  Muller,  of  Vienna,  in  his  AUgemeine  Sprachmissei^ 
schaft,  deals  in  his  first  volume  very  ably  with  the  South  Afncan 
languages,  and  argues  in  the  most  emphatical  terms  against  the 
theories  of  Professor  Lepsius.     Abel  Havelacque,  a  French  phil(>- 
logist,  has  a  very  interesting  essay  on  South  African  languages, 
and   so  has  the  well-known  English  philologist,   Robert  Oust 
Professor  Robert  Hartmann,  of  Berlin,  in  his  work  Die  Volker 
Africas,  draws  a  sharp  and  clear  outline  of  the  anthropological 
and  ethnological  position  of  the  African  races,   and  in  many 
respects  does  not  agree  with  Professor  Lepsius.    He,  however,  ia 
of  opinion  that  all  real  African  races  (the  Hamitic  excluded — Ura- 
fricaner  as  he  styles  them)  spring  from  the  same  black  stock.  In 
concluding  a  glimpse  at  the  workshop  of  African  scholars,  one 
cannot  omit  to  mention  such  careful  and  toilsome  labourers  as  the 
Rev.  Kolbe,  whose  Herero  Dictionary  is  now  in  the  press,  and  the 
Rev.  J.  Chalmers,  of  Graham's  Town,  and  the  Rev.  Kropf,  of  the 
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rlin   ^lission,  who  stand  in  the  first  rank  of  Kafir  scholars  of 
B  Select   Committee  for  the  Revision  of  the  Kafir  (Amakosa) 
ble — a  Tvork  which  will  prove  a  golden  mine  to  the  comparative 
dlolo^st.      School  and  text  books,  tracts,  and  other  publications         » 
I  tlie    vaxious  BantflV  idioms,  are  so  numerous  that  with  our      /^ 
snited  time  I  cannot  mention  them  here.  ^ 

Natural  History  and  Botany. 

In  tlie  department  of  natural  history  and  its  work  immediately 
onnected  ^ith  the  Society,  we  find  the  Hon.  C.  A.  Smith  exhibited 
^  spdcimen  of  the  fern  Anemia  Dregeana^  found   in  the  Perie 
ftush,  in  the  King  William's  Town  division;  and  Mr  Bolus  re- 
parked  that  this  example  was  interesting  as  being  the  first  he  had 
leen  from  a  locality  within  the  limit  of  the  Cape  Colony, — ^the 
species  having  hitherto  been  regarded  as  peculiar  to  Natal.     Mr 
oolus  exhibited  a  plant  of  the  genus  S^jtizoghssum  that  was  pro- 
bably  new  to  science.     Mr  Trimen   exhibited  specimens  of  ten 
butterflies  new  to  science ;  he  also  exhibited  the  under-jaw  of 
a  remarkable  and  apparently  very  rare  pigmy  sperm  whale  (P%-       A 
seier  breviceps).     Mr  Hugl  Munro,  who  had  presented  this  speci-    /  ^ 
men  to  the  Museum,  had  seen  the  entire  animal  stranded  on  the 
beach  near  Knysna^  and  described  it  as  about  seven  feet  in  length. 
Mr  Trimen  also  exhibited  two  specimens  of  a  very  singular  hy- 
menopterous  insect  found  near  Cape  Town,  by  Mr  C.  A.  Fairbridge        / 
and  Mr  L.  P^ringu^y  respectively,  which  he  believed  to  be  the     /^ 
long-sought  female  of  Dorylus  helvoIuSy  Linn.     Mr  Fairbridge  has 
since  found  another  specimen  of  the  same  species,  and  a  smaller 
Hpecimen  of  apparently  another  species.     Mr  C.  Lloyd  Morgan       y 
exhibited  fourteen  specimens  of  Peripatvs  cap^nsis,  found  by  him     /C^ 
xa\der  stones  on  the  slope  of  Table  Mountam  near  Bondebosch, 
and  remarked  on  the  habits  of  this  singular  animal.     Mr  Trimen 
f^ave  a  short  account  of  the  creature's  discovery  at  the  Cape,  and 
mentioned  the  wide  range  of  the  genus  Feripatus,  single  species 
being  known  from  isolated  localities  in  the  West  Indies,  South 
America,  and  Australia.     He  also  mentioned   the   valuable  re- 
searches of  Mr  H  W.  Moseley,  whose  paper,  published  by  the        y 
Boyal  Society,  established  the  position  oiPeripatus  as  a  tr^heated     /f^ 
akthropod  of  a  very  generalised,  and  probably  very  ancient  type.      /^ 
m  Trimen  exhibited  two  new  specimens  of  birds,  Coradas  spatu-        . 
loius  and  Laniarivs  atrocroc^us^  obtained  by  Dr  Bradshaw  in  the      M^ 
neighbourhood  of  the  Zambesi,  at  the  junction  of  the  Zambesi  and    / 
^     Tscnobe  rivers. 

I  The  following  works  bearing  on  the  botany  of  the  Cape  have 

I     kea  published  within  the  past  twelve  months : — 

L    Description  and  publication   of  fungi,    collected   by   P. 
MacOw^n,  and  described  by  ^alchbrenncr  and  Mr  C.  Cooke,  in 
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the  Grevillea,  September,   1880,   December,   1880,   and 
1881. 

2.    Description  and  figures  of  several  South  African  fuHffi 
the  Transactions  of  Hungarian  Academy  of  Sciences, 

3.  Descriptions  of  new  plants  from  the  Cape,  by  Profi 
MacOw^n  and  N.   Bolus,  in  Jourmd  of  ths  Linnasan 
April,  1881. 

4.  Publication  of  J.  G.  Baker's  Monograph  of  Aloes  and 
in  Journal  of  Linnasan  Societies^  vol.  xviii.,  the  former  genus 
almost  exclusively  South  African. 

5.  Publication  €md  figures  of  several  new  species  in  BotcL 
Magazine. 

t).     Arrangement  made  for  the  curatorship  of  the  long-D 
t2  A-YiuTrt.    l^<^d  Cape  Government  M^MiOB^'the  result  of  life-long  laboars 
C.  F.  Ecklon. 

I  come  last  of  all  to  the  consideration  of  some  subjects  whick) 
suggest  themselves  as  fit  and  proper  for  mention  from  this  chaii^i 
If  in  so  doing  I  seem  to  exceed  the  limit  of  authority  to  which  myj 
individual  opinion  is  entitled,  I  beg  you  to  excuse  me  on  the  i 
ground  that,  as  President  of  a  scientific  society,   I  am   simply 
stating  some  of  the  results  which  must  inevitably  ensue  from  the 
neglect  of  nature's  laws,  and  the  non-cultivation  of  the  gifts  that 
God  has  given  to  man. 

Necessity  for  Workshop  Instruction  at  Agricultural 

Colleges. 

Some  time  ago  I  was  present  at  a  very  interesting  ceremony — 
the  laying  of  the  foundation-stone  of  an  Agricultural  College  at 
Stellenbosch.     It   was  an  encouraging  thing  to   find  that  this 
college  was  the  product — not  of  a  fostering  Government — ^but  of  a 
people,  for  a  felt  need.     That  the  project  was  set  on  foot  and  the 
necessary  funds  raised  by  piivate  subscription.     Government  did 
well  to  step  in  with  welcome  aid ;  and  to  help  those  who  helped 
themselves.     I  found  too  an  excellent  spirit  abroad;  a  desire 
among  young  men — sons  of  farmers — and  farmers  themselves  to  be, 
to  learn  as  much  as  possible  of  the  scientific  side  of  their  business; 
to  study  especially  agricultural  chemistry;  and  on  the  whole, 
perhaps  a  tendency  too  much  to  specialize  their  education.    But  I 
ibund  also  a  spirit  abroad  which  is  by  no  means  a  desirable  one.    It 
was  this  : — That  manual  work  is  derogatory  and  degrading.    Each 
and  all  of  these  young  farmers  was  willing,  and  occasionally  able,  to 
talk  fluently  by  the  hour,  about  Spectrum  Analysis,  or  the  Atomic 
theory,  yet  not  a  single  one  of  these  fine  young  gentlemen  knew 
how  to  make  a  screw  or  file  a  pin,  and  might  have  been  dreadfully 
insulted  were  he  asked  if  ho  could  do  so.    It  is  high  time  civiliza-    \ 
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n  had  so  far  penetrated  South  Africa  as  to  dispel  these  silly 
ko^ions.  I  know  few  sadder  sights  than  to  visit  some  of  the  larger 
lackcl  more  distant  farms  and  to  find  valuable  reaping  machines  or 
nood  pumps  cast  aside  and  useless  for  want  of  a  screw  or  pin  that 
k«&  hour  s  work  at  the  time  would  have  replaced,  but  which,  now 
[leglected  and  rusty,  remain  costly  monuments  to  the  ignorance  of 
their  owners.  Now  here,  where  agricultural  labour  is  scarce  and 
leAr,  where  farms  are  large  and  far  apart,  where  therefore  the  use 
of  machinery  is  specially  valuable,  and  where  there  is  no  neigh- 
bouring village  blacksmith  to  apply  to,  the  importance  of  a  know- 
ledge of  the  use  of  tools  is  trebly  important  to  the  farmer.  Is  it 
not  ridiculous  that  this  farmer  or  his  son  should  consider  himself 
degraded  by  such  knowledge  and  ability,  and  is  it  not  right  that 
the  education  of  a  young  farmer  here  should  include  practical 
instruction  in  the  use  of  tools,  and  that  each  farmer  should  have 
his  workshop  ?  The  time  is  gone  when  the  cultivation  of  the 
mechanical  arts  can  be  considered  beneath  the  dignity  of  a  gentle- 
man. It  is  very  mainly  to  their  means  that  we  must  look  .  or  the 
progress  of  civilization,  and  it  is  the  masters  of  these  arts  that  are 
amongst  those  we  most  look  up  to  and  honour. 

**Non  arte  sed  marte" 

IB  a   motto   that   has  passed   away,   and   my  grand   old  friend 
Nasmyth  has  rightly  changed  his  old  family  motto  to  that  of 

**Non  marte  sed  arte" 

and  his  crest  to  that  of  his  steam-hammer — ^tjrpical  of  a  nobler 
conquest  over  the  forces  of  nature  than  even  belted  knight  of  old 
won  for  his  lady-love  or  his  king.     For  my  own  part,  I  look  upon 
the  two  years  of  my  life  which  I  spent  in  a  workshop  as  probably 
the  most  valuable  part  of  my  education,  and  I  doubt  not  that  the 
young  South  African  farmer  would  reap  a  like  advantage  from  like 
instruction.    I  would  advocate,  then,  toe  early  establishment  of  a 
workshop,  and  workshop  instruction  at  the  Stellenbosch  Agricul- 
tural College,  and  generally  in  the  educational  institutions  of  the 
colony.     We  should  then  hear  less  of  the  difficulties  of  irrigation, 
and  we  should  find  those  scorching  summer  winds  turned  to  account 
for  the  watering  of  the  parched  soil ;  a  pump  and  wind-mill  would 
cease  to  vex  the  farmer,  and  would  become  his  best  friend ;  we 
should  cease  to  live  under  the  disgrace,  that,  in  this  broad  country, 
with  its  wide  uninhabited  plains,   with  its  rivers  and  natural 
springs,  we  cannot  or  do  not  grow  enough  of  grain  for  our  own 
consumption. 

Scab  in  Sheep. 

I  hope,  too,  that  the  agricultural  course  will  include  a  proper 
course  of  lectures  on  Veterinary  Science,  and   that  the  young 
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farmers  will  be  roused  to  some  sense  of  their  duties  in 
respect.  The  terrible  neglect  that  exists  in  the  matter  of 
sanitary  precautions  in  agricultural  matters  struck  me  very 
on  a  trip  I  made  in  the  country  last  year,  and  it  struck  my  bi 
— ^an  Australian  farmer — who  accompanied  me,  still  more. 
came  upon  flock  after  flock  of  sheep  affected — some  of  th< 
the  most  terrible  manner — by  scab.  The  lands  were  unfenoed, 
diseased  animals  were  allowed  free  access  to  the  adjoining-  f 
so  that  not  only  was  nothing  done  for  the  poor  animals  to  rid 
of  the  awful  pest,  but  it  was  carried  from  flock  to  flock 
allowed  to  spread  till  its  ravages  will  prove  the  ruia  of  w« 
growing  in  the  colony.  In  Australia  a  severe  Scab  Act  has 
in  force  for  years.  Inspectors  are  appointed  in  districts.  ~ 
ever  a  particular  farm  is  affected  with  scab  a  cordon  is  drai 
round  it,  no  access  is  permitted  to  it,  and  no  stock  permitted 
leave  it  till  the  last  vestige  of  the  disease  has  been  eradii 
And  what  is  the  consequence?  The  disease  has  disap]^ 
the  quality  of  wool  has  improved,  and,  when  you  can  bareJj 
9d.  or  lOd.  for  your  colonial  wool,  the  Australian  brings  I^.  Sd. 
Is.  6d.  per  lb.  There  is  no  reason  why  the  quality  of  your  w< 
should  not  equal  that  of  Australia,  nor  that  the  quantity,  shi 
for  sheep,  should  not  be  as  great.  It  merely  requires  that  yo«! 
should  display  the  same  energy,  the  same  care  and  skill  in  breedi 
ing,  the  same  attention  to  the  health  of  the  flock.  I  trust  these 
words  may  call  attention  to  a  subject  which  is  so  intimately  con- 
nected with  the  proQ^ress  and  prosperity  of  the  colony,  and  that 
Qovemment  will  see  its  way  to  bring  in  some  efficient  Act  to  staisp 
out  this  terrible  pest 

Sanitary  Condition  of  Cape  Town. 

Whilst  on  the  subject  of  sanitary  questions,  I  cannot  but  refer 
to  the  condition  of  Cape  Town.  Returning  by  road,  as  I  often 
have  done,  from  the  evening  meetings  of  the  Society,  I  can  speak 
feelingly  of  the  ten*ible  state  of  the  drainage  of  some  parts  of  the 
town.  Passing  the  Castle  no  words  can  express  the  horrible 
odours  that  fill  the  air  on  a  quiet  night.  It  needs  no  knowledge 
of  science  to  tell  whence  these  proceed,  and  but  little  to  point  to 
the  inevitable  consequences  of  neglected  or  ill-performed  drainage. 
Cleanliness  is  next  to  godliness,  and  the  punishments  that  Heaven 
metes  out  on  earth  to  those  who  neglect  it  are  typhoid  fever  and 
its  allied  diseases.  There  is  no  manner  of  excuse  in  these  dap 
for  the  neglect  of  ordinary  sanitary  precautions.  Right  well  do  we 
know,  by  the  sad  accumulated  experience  of  civilized  life,  what  to 
do  and  what  to  avoid.  And  yet  I  do  not  hesitate  to  say  that 
there  is  not  a  single  sanitaiy  law  that  is  not  outraged,  hardly 
an  ordinary  sanitary  precaution  that  is  not  neglected  in  this  same 
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ity  of  Cape  Town.  Blessed  beyond  all  ordinary  measure  with 
reiy  advantage  of  natural  situation,  provided  with  a  boundless 
atural  water  supply,  with  a  natural  fall  for  the  outgoing  of  its 
lainSy  one  half  of  the  city  remains  undrained,  and  such  drains  as 
here  are,  untrapped^  unflooded,  and  in  bad  repair.  The  refuse  of 
ish  near  the  bottom  of  the  principal  street  remains  abroad, 
Kreeding  pestilence,  instead  of  being  used  to  enrich  the  soil ;  the 
ireets  are  streets  of  mud,  and  from  their  surface  fill  the  air  with 
!ed,  abominable  dust  stirred  by  our  much  decried  but  only  sanitary 
kiendy  the  south-east  wind. 

Charles  Kingsley  says,  preaching  in  1849,  when  the  cholera 
iiad  a  second  time  invaded  England : — "  When  they  saw  human 
l>eings  dying  by  thousands,  they  all  got  frightened  and  proclaimed 
i  fast,  and  confessed  their  sins,  and  promised  repentance  in  a 
general  way.  But  did  they  repent  of  and  confess  the  carelessness 
and  laziness  and  covetousness  which  fill  every  comer  of  the  great 
nties  with  slaughter  houses,  over-crowded  graveyards,  undraii^ed 
Bewers?  Not  they.  To  confess  their  sins  in  a  general  way 
cost  them  a  few  words,  to  confess  and  repent  of  the  real  particular 
fiins  in  themselves  was  a  very  different  matter ;  to  amend  them 
would  have  touched  vested  interests,  would  have  cost  money, 
would  have  required  manful  fighting  against  the  prejudices,  the 
ignorance,  the  self-conceit,  the  laziness,  the  covetousness  of  the 
wicked  world,  so  they  could  not  afford  to  amend  of  all  that**  **  So 
the  filth  of  our  great  cities  was  left  to  ferment  in  poisonous  cess- 
pools, foul  ditches,  marshes,  and  muds ;  for  one  house  or  sewer 
ihal  was  improved  a  hundred  or  more  were  left  just  as  they  were 
in  the  first  cholera ;  as  soon  as  the  panic  of  superstitious  fear  was 
IMtst,  carelessness  and  indolence  returned.  Men  went  back,  the 
covetous  man  to  his  covetousness,  and  the  idler  to  his  idleness. 
And,  behold,  sixteen  years  are  past  and  the  cholera  is  as  bad 
as  ever  among  us." 

Do  these  words,  spoken  more  than  30  years  ago  with  terrible 
significance  in  England,  bear  no  significance  spoken  now  in  Cape 
Town  ?  Does  not  every  added  house,  every  neglected  sewer  make 
Cape  Town  more  liable  to  the  danger  hanging  over  it,  and  hasten 
the  time  when  the  Angel  of  Death  will  surely  visit  these  streets, 
&Qd  when  his  messengers  typhus,  cholera,  or  small-pox,  as  hideous 
guests  will  enter  your  homes  and  strike  down  your  nearest  and 
Nearest  for  the  punishment  of  your  crime  of  filth.  This  is  no 
exaggerated  statement,  no  false  alarm ;  it  is  plain,  hard,  scientific 
fact.  Where  small-pox  has  come  before,  it  can  and  will  come 
^n.  Some  period  without  south-easters,  some  neglected  quar- 
antine precaution,  some  tainted  garment,  and  the  germ  of  the 
disease  is  introduced — ^introduced  into  a  hot-bed  ready  prepared, 
with  ail  awful  suitability,  for  its  propagation.    Then  the  cry  will 
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arise,  and  the  cowards  and  the  ignorant  and  the  men  who 
chiefly  to  blame  will  seek  their  country  houses,  and  shiver 
shriek  at  the  work  of  their  own  hands — ^and  call  it  a  visitali^ 
Providence.  And  who  are  these  men  ?  The  answer  is  not 
seek.  It  is  those  who  year  after  year  seek  for  places  at 
Council  Board  with  a  cry  of  a  false  economy ;  those  who 
upon  the  greed,  the  prejudice  and  the  selfishness  of  an  ign^ 
constituency  by  declaring  that  this  and  that  sanitary  operatic 
not  required,  that  there  is  plenty  of  time,  that  we  are  very  well 
we  are,  and  promise  above  all  things  that  the  taxes  shall 
be  increased.  These  are  the  men  who  have  brought  this  town- 
the  terrible  condition  in  which  we  find  it  to-day.  I  have 
hesitated  to  speak  out  freely  and  boldly  on  this  subject.  If 
men  do  not  know  the  truths  I  have  stated,  do  not  know  that 
surest  protection  from  the  diseases  I  have  described  is  to 
found,  less  in  your  quarantine  regulations  than  in  cleanIine9B»  ii 
vaccination  and  efficient  drainage.  If,  I  say,  these  men  do 
know  these  things,  then,  as  President  of  this  society,  I  do  naifeti^ 
to  teU  them.  But  if  these  men  do  know  these  things,  if  loei( 
opinion  cannot  be  roused,  and  ignorance  or  self-interest  or  sel^ 
conceit  be  still  too  powerful,  it  is  time  that  Oovemment  sbocli 
bestir  itself  here,  as  it  was  compelled  to  do  in  England,  aal 
appoint  a  Sanitary  Commission.  Such  a  Commission  has  powo; 
when  it  finds  a  Municipality  that  will  not  perform  the  necessaiy 
work,  to  interfere  and  perform  it  for  them  in  the  completed 
manner,  and  charge  the  costs  to  the  community  for  which  the 
work  is  done. 

Popular  LECxaRES. 

In  concluding  this  somewhat  rambling  address  I  wish  to  aUude 
to  a  subject  much  more  immediately  connected  with  the  work  of 
the  society  than   those   subjects    into  which  I   have   wandered. 
In  the  present  winter  an  attempt  was  made  to  rouse  some  greater 
general  interest  in  intellectual  subjects  by  the  establishment  of  a 
course  of  public  lectures  on  science  under  the  auspices  of  the 
society,  but  I  regret  to  say  that  the  attendance  w^as  by  no  meaos 
what  it  should  have  been.      The  lectures  were   admirable,  the 
subjects  chosen  peculiarly  interesting,  and  the  lectures  were  given 
by  men  more  or  less  specialists  in  the  subjects  with  which  they 
dealt.     I  ask  you,  ladies  and  gentlemen  of  Cape  Town,  who  have 
met  here  in  such  goodly  numbers  to  day — Is  this   right?     h 
it  fair  to  the  Society  ?     Is  it  fair  to  yourselves  ?    Is  it  that  you  are 
to  remain  open  to  the  accusation  that  your  women  can  only  d&noe 
or  read  novels,  and  that  the  thoughts  of  your  men  are  limited 
to  diamonds  and  feathers,  to  wool  and  to  hides  ?     We  pipe  to  you 
a  nobler  music,  and  you  will  not  dance ;  we  ask  you  to  exercise  the 
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iBsoning  and  the  observing  faculties  that  God  has  given  you,  and 
It  entirely  to  fritter  them  away  in  worthless  occupat  on.  I  am 
illing  to  believe,  and  I  do  believe,  that  the  real  cause  of  the 
aall  attendance  at  the  lectures  in  question  was  that  their 
Hention  and  character  were  not  properly  understood.  There  was 
i  notion  abroad  that  these  lectures  were  unintelligible  to  the 
^initiated,  and  uninteresting  to  any  but  specialists  or  to  persons  of 
revious  scientific  training.  I  assure  you  this  is  a  great  mistake. 
bese  lectures  were  founded  with  a  view  to  wake  a  new  interest  in 
eience  in  Cape  Town  and  the  colony,  with  a  view  to  interest 
iany  who  probably  never  before  supposed  that  science  was 
Bteresting ;  and  chiefly  in  the  hope  that  this  awakened  interest 
vould  lead  some,  in  whom  the  spirit  of  science  lay  dormant, 
io  rouse  themselves  to  active  work  in  a  new  and  delightful  field. 
it  lies  with  you,  ladies  and  gentlemen,  to  say  whether  these 
bctores  are  to  be  continued.  If,  after  this  explanation  of  their 
ibjects  and  aims,  the  attendance  at  the  lectures  is  largely  in- 
creased,  and  if,  by  continued  attendance,  you  show  that  they 
possess  an  interest  for  you  and  are  doing  good,  then  we  can 
promise  you  a  continuance  of  them.  But  if  not — if  the  meetings 
Are  as  small  as  formerly — ^then  must  we  discontinue  them.  I 
hope  for  your  credit  that  it  will  not  be  necessary  to  do  this,  but 
that  the  Society  helping  you  and  you  helping  the  Society,  a  great 
ftnd  mutual  benefit  will  be  the  result. 

And  now,  on  resigning  this  chair,  I  would  beg  to  conCTatulate 
the  Society  on  its  having  persuaded  Mr  Gamble  to  take  the  office 
of  President  His  high  mathematical  acquirements,  his  wide 
general  reading,  his  energy,  his  power  of  organization,  and  his 
knowledge  of  business  alike  point  to  him  as  one  under  whose 
direction  the  work  of  the  Society  must  flourish  and  progress.  I 
trust  and  believe  that  this  will  be  so,  and  that  this  Society,  though 
now  but  a  young  and  tender  plant,  will  yet  grow  up  into  a  great,  a 
goodly  tree,  and  bring  forth  much  fruit  unto  perfection. 
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XY.     Notes  on  the  Sails  and  Manures  suitable  to  tlis  cvltivaMon  of 

the  Vine  at  the  Cape,    By  F.  S.  Fuentes. 

[Read  Feb.  23, 1881.] 

I  WISH  to  submit  to  the  consideration  of  this  meeting  a  few  re- 
marks upon  the  soils  and  manures  used  by  viticulturists  in  this 
Colony,  which  I  hope  will  lead  to  our  receiving  from  other  members 
of  this  Society  who  have  been  longer  in  the  place  and  are  better 
acquainted  with  this  subject,  more  information  than  that  which 
we  now  possess,  which  I  am  sure  will  prove  interesting  and  im- 
portant. 

During  the  time  I  have  been  in  this  Colony  my  duties  have 
been  to  show  to  the  wine  farmers  the  systems  adopted  in  Europe 
m  the  general  cultivation  of  the  vine,  the  manuring  of  different 
«oils  for  same,  and  wine  making.  I  have  for  this  purpose  visited 
almost  every  district  in  the  Western  Province  in  which  the  vine  is 
cultivated;  unfortunately  I  have  not  been  able  to  make  any  special 
analysis  with  which  I  could  illustrate  some  of  my  remarks,  and 
therefore  can  only  call  your  attention  to  what  I  have  seen  and 
heard  of  the  mode  of  viticulture  in  this  Colony,  and  suggest  a  few 
remedies,  which,  if  adopted,  would  prove  I  believe  very  advan- 
^eous  to  the  interest  of  those  engaged  in  this  industry  and  to 
the  Colony  at  large. 

It  is  hardly  necessary  for  me  to  say  that  some  of  my  friends^ 
^hen  I  was  leaving  Europe  for  this  Colony,  tried  their  utmost  to 
persuade  me  that  my  coming  to  it  was  a  mistake,  as  the  Cape 
Colony  could  not  produce  wines  fit  to  drink ;  and  since  my  arrival 
here,  gentlemen  of  very  great  experience  in  this  industry  have  said 
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the  same  to  me,  giving  as  their  reason  that  the  climate  was 
this  country  ever  being  able  to  produce  wines  which  could  compete 
with  those  of  more  favoured  countries ;  they  assert  that  the  rajs 
of  the  afternoon  sun,  either  direct  or  reflected,  are  too  powerfol, 
and  scorch  or  burn  the  fruit  before  it  becomes  properly  ripened. 
Though  this  may  apply  to  some  vineyards  already  plantai  in  such 
places  as  the  Faarl,  Wellington,  and  Malmesbury,  yet  I  think  that 
the  fault  should  not  be  laid  to  the  climate,  but  to  the  viticulturists 
themselves,  for  having  selected  sites  on  which  they  ought  to  have 
known  that  the  fruit  would  suffer  thus;  and  also  for  having  pnined 
their  vines  when  young  in  an  improper  manner.     Let  them  plant 
their  vines  on  sites  well  sheltered  from  the  rays  of  the  afternoon 
SUD,  which  has  proved  so  detrimental,  and  prune  the  vines  when 
young,  so  that  the  stumps  are  at  least  eighteen  inches  from  the 
ground,  to  counteract  somewhat  the  reflected  heat,  and  I  feel  sure 
this  source  of  complaint  would  cease. 

I  am  sorry  to  have  to  say  that  although  viticulture  is  the 
greatest  industry  in  this  part  of  the  Colony,  yet,  with  very  few 
exceptions,  its  rudiments^  as  practised  in  Europe,  are  almost  un- 
known here. 

I  have  found  some  vineyards  planted  on  soils  which  hardly 
possess  any  of  the  necessary  ingredients  for  the  proper  fertilization 
of  the  vine,  and  the  proprietors  complain  of  the  crops  being  small) 
as  the  fruit  will  neither  set  properly  nor  ripen  well;  had  they  taken 
the  precaution,  previous  to  planting  the  vines  on  such  soils,  to  get 
them  properly  analyzed,  they  would  have  found  that  the  soils  were 
not  adapted  for  the  cultivation  of  the  vine,  and  would  have  saved 
themselves  great  expense  and  trouble. 

From  very  late  information  we  know  that  there  are  in  this 
country  large  tracts  of  land  well  fitted  for  the  cultivation  of  the 
vine  lying  waste;  and  I  believe  in  some  districts  not  even  the 
fortieth  part  is  cultivated ;  I  have  myself  seen  many  hundred  acres 
of  such  soils  as  chalky,  siliceous,  aluminous  and  magnesian  on 
granite  mountains  and  volcanic  and  alluvial  territories,  with  nothing 
but  bush  growing  upon  them,  and  which,  for  the  purpose  of  viti- 
culture, are  the  best;  but  ask  any  proprietor  if  the  soil  of  his  vine- 
yard is  any  of  the  above,  and,  as  I  have  said  before,  with  very  few 
exceptions,  he  will  tell  you  he  does  not  know ;  ask  him  what  kind 
of  manure  he  uses  for  the  different  soils,  he  will  say  he  has  but  one 
kind  for  all,  namely^  stable  or  kraal  manure,  and  as  it  is  ven^ 
scarce  he  is  obliged  to  use  it  without  its  being  properly  rotted, 
and  some,  for  this  reason,  have  begun  to  make  use  of  guano.  He 
unfortunately  does  not  know,  first,  that  ammoniacal  ingredients 
are  apt  to  produce  too  great  a  vegetable  growth  of  the  branches, 
particularly  if  there  is  an  absence  of  the  ingredients  necessary  for 
the  development  of  the  fruit ;  second,  that  the  exhalations  from 
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fresh  manure  or  guano  are  likely  to  adhere  to  the  fruit  and  impair 
md  destroy  its  flavour;  third,  that  these  ingredients  create  an 
excess  of  albuminous  matter,  which  aflTects  very  detrimentally  the 
keeping  properties  and  taste  of  the  wine ;  and  lastly,  that  sapo- 
phrytes,  or  fungi,  growing  in  rotting  vegetable  matter,  if  put  in 
unmediate  contact  with  the  roots  of  the  vine  have  a  tendency  to 
get  from  the  manure  into  the  bark  of  the  vine  and  to  destroy  it. 

I  consider  that  the  duties  of  a  good  viticulturist  are  to  select  a 
proper  site,  to  have  the  soil  analysed  to  ascertain  if  it  contains  the 
necessary  ingredients  for  the  cultivation  of  the  vine,  to  trenchiq; 
the  ground  at  least  two  feet  deep,  to  select  the  best  plants  he  can 
obtain  out  of  his  own  district  from  that  kind  which  he  has  seen 
thrives  better  in  his  locality  or  near  about ;  and  as  there  is  no 
fear  of  frosts  in  this  country  to  begin  planting  immediately  after 
good  rains  early  in  the  spring,  to  plant  the  vines  in  rows  at  least 
Four  feet  apart  e«=h  way.  so  as  to  give  the  plants  as  much  air  as 
possible,  which  is  very  necessary  for  the  fruit  becoming  uniformly 
ripe,  a  most  important  point  for  making  good  wines ;  and  at  the 
name  time  to  avoid  exhausting  the  soil  too  quickly  of  its  natural 
ingredients ;  to  prune  the  vines  on  the  third  year  after  planting, 
taking  care  to  keep  the  ground  during  this  time  as  free  as  possible 
from  grass,  weeds,  &c.,  then  to  select  the  best  canes  for  stumps  and 
arms,  cutting  the  part  intended  for  the  stump  at  least  eighteen 
inches  high,  to  avoid  the  fruit  touching  the  ground  or  becoming 
splashed  by  rain,  which  generally  covers  it  with  dirt,  but  no  higher 
than  three  feet,  as  grapes  grown  on  very  high  vines  never  give  good 
wine,  on  the  contrary,  their  produce  is  watery  and  difiScult  to  keep 
without  being  heavily  fortified  with  alcohol;  and  after  the  vineyard 
18  in  frill  bearing  to  repeat  from  time  to  time  the  analysis  of  the 
soil,  to  enable  him  to  ascertain  if  it  has  lost  any  of  the  mineral  in- 
gredients so  important  for  the  development  of  the  fruit.    He  must 
(now  that  there  is  no  soil  which  will  keep  all  its  good  properties, 
mineral  salts,  &c.,  for  any  lengthened  period ;  that  these  salts  are 
abstracted  from  the  soils  by  the  plants  grown  on  it  in  the  shape  of 

ns,  &c.,  and  that  it  is  incumbent  upon  him  to  replace  as  much 
e  has  taken  out,  so  that  he  may  preserve  the  natural  ability  of 
production  of  the  soil  He  can  easily  find  out  that  something  is 
wanting,  as,  if  there  is  any  deficiency  of  those  important  mineral 
salts,  his  crop  will  be  reduced  and  the  quality  of  the  produce 
lowered. 

The  best  manure  for  the  vine  is  stable  manure  well  rotted.  To 
ensure  its  becoming  so  it  would  be  necessary  to  have  it  exposed  to 
the  action  of  the  rain  and  air ;  but  unless  it  is  transformed  into 
composts  this  exposure  would  cause  the  loss  of  some  of  its  most 
valuable  components ;  the  way  to  form  the  composts  is  by  covering 
the  manure  heaps  or  pits  as  the  case  may  be  (the  latter  is  better) 
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with  thin  layers  of  earth,  then  moving  aod  remaking  these  h( 
or  pits  from  time  to  time,  adding  during  this  operation  a  auantil^ 
of  triturated  bones,  horn  shavings,  or  any  mineral  salts  tnat  thj 
analysis  has  shown  the  soil  is  in  want  of  for  the  proper  develo] 
ment  of  the  vine.    It  is  needless  for  me  to  say  that  the  better 
vineyard  is  cultivated  and  manured  the  larger  will  be  the  crop, 
the  quality  of  the  wine  will  be  improved  in  even  a  greater  ratio. 

I  have  no  doubt  that,  should  tne  Cape  viticulturists  use  every 
care  in  the  selection  of  the  soils  on  which  new  vines  are  to  k 
planted  and  cultivate  them  and  those  abready  planted,  either  in 
the  manner  above  stated  or  in  any  other  practised  in  Europe  which 
may  prove  more  advantageous,  the  wines  of  this  Colony  will  com- 
pete very  favourably  with  those  produced  in  other  countries. 

The  importance  of  their  so  doing  is  enhanced  by  the  huge 
amount  of  capital  invested  in  this  industry,  as,  according  to 
statistics,  there  are  in  the  Western  Province  alone  over  one  hun- 
dred and  twenty  millions  of  vines,  representing  at  least  twenty 
millions  of  pounds  sterling. 

Also  if  we  take  into  consideration  the  ^eat  destruction  of  the 
vineyards  in  Europe,  America  and  Australia,  caused  by  the  Phglr 
hocera  VgjkUriXy  for  which  as  yet  no  practical  remedy  has  beep 
[bund,  and  which  we  are  assured  has  not  made  its  way  into  this 
country,  and  the  new  pest  lately  discovered  in  France,  Hungary, 
and  Australia,  in  the  shape  of  fungi  or  mildew  called  the  Perispora 
viticola,  which  has  also  shown  great  destructive  powers,  this  Colony 
may  find  itself  one  day  the  greatest  wine  producing  country,  and 
called  upon  to  supply  the  deficiency  in  Europe  caused  by  these 
pests ;  therefore  steps  should  be  taken  to  induce  the  viticulturists 
to  adopt  the  latest  improvements,  so  that,  should  that  call  be  made» 
they  may  be  properly  prepared  to  fulfil  eii  demands  as  to  quantity 
and  quality. 


XVI.  Summer  a/nd  Winter  Temperature  in  South  Afirica,  by 
John  G.  Gamble,  M.A,  M.  Inst.  C.E. 

The  paper  as  originally  read  was  explained  by  the  aid  of  wall 
diagrams,  but  a  table  is  annexed  eivin^  the  principal  results  from 
which  the  diagrams  were  compiled,  and  the  portions  of  the  paper 
referring  especially  to  isothermal  lines  and  other  details  of  the  maps 
are  omitted  here : — 

Meteorological  observations  in  the  Cape  Colony  have  been 
somewhat  intermittent  During  the  seven  years  from  1862  to 
1868  inclusive,  observations  taken  at  a  small  number  of  statioos 
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weTe  reduced  and  printed,  but  during  the  seven  years  firom  the  end 
of  1868  to  the  latter  part  of  1875,  the  Meteorological  Commission 
aeemB  to  have  collapsed,  the  few  stations  where  observations  had 
been  kept  up  were  neglected,  and  nothing  was  printed  Since 
1875  printed  reports  giving  the  results  of  observations  at  a  limited 
number  of  stations  have  been  presented  to  Parliament  every  year 
by  tbe  Meteorological  Commission. 

I  biave  endeavoured  to  collect  together  all  the  temperature 
observations  available  both  in  print  and  in  manuscript.  The  latter, 
consisting  chiefly  of  records  from  Amalienstein  (near  Ladismith), 
'danwilliam,  Simon's  Town,  Somerset  West,  and  Worcester,  have 
required  much  labour  for  their  reduction,  but  still  some  of  them, 
notably  the  Clanwilliam  registers,  have  been  well  worth  the  trouble. 
Stations,  for  which  less  than  two  complete  years  were  available^ 
bave  been  neglected.  The  annexed  table  gives  results  for  twenty- 
one  stationa 

The  hours  of  observation  before  1875  were  generally  9a.m.,  3p.nL, 
9  p.ni.,  but  after  1875,  by  the  advice  of  Mr  Stone,  and  in  order  to 
mut  the  convenience  of  observers,  the  hours  of  observation  have 
been  8  a.m.  and  8  p.m.  In  my  opinion,  the  Commission  might  go 
a  step  further,  and  have  observations  only  at  8  a.m.  I  am  inclined 
to  thmk  that  in  many  cases  the  observations  at  8  p.m.  are  irregular 
and  untrustworthy.  The  objections  to  having  only  one  observation 
per  diem  would  be  partially,  if  not  altogether  met,  if  at  a  few  well- 
chosen  stations  in  various  parts  of  the  country,  hourly  observations 
could  be  arranged  for  a  short  period. 

The  Qraham's  Town  observations  were  taken  by  the  Royal 
Engineers,  between  February,  1854,  and  January,  1859,  the  hours 
of  observations,  9*30  a.m.  and  3'30  p.m.  Maritzbur^  is  given  from 
results  presented  to  the  Meteorological  Society  of  Engkmd  by  Dr 
Hann.  Durban  (Natal)  is  given  from  results  publi^ed  during 
the  last  five  years  by  the  editor  of  the  Natal  Colonist, 

Mean  temperature  is  a  somewhat  difficult  thing  to  ascertain 
conectly.  Sir  Thoinas  Maclear  was  of  opinion  that  the  mean 
temperature  is  very  nearly  equal  to  the  half  sum  of  the  daily 
readings  of  the  itiaximum  and  minimum  thermometers,  and  this 
view  has  been  held  by  many  meteorologists  in  various  parts  of  the 
world.  In  fiact,  till  lately,  mean  temperature  has  generally  been 
determined  in  this  way.  Although  there  is  much  trouble  with 
muTiynnm  and  minimum  thermometers,  both  instruments,  especially 
the  latter,  being  liable  to  get  out  of  order,  yet  the  convenience  to 
an  observer  of  not  being  closely  tied  to  an  exact  hour  of  observa- 
tion IB  a  great  recommendation  in  their  behalf.  But  the  hourly 
observations  taken  at  the  Roval  Observatory,  as  well  as  accurate 
observations  elsewheroi  show  that  the  half  sum  of  maximum  and 
minimum  readings  is  a  very  rough  approximation  to  the  mean 
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temperature.  As  will  be  seen  from  the  annexed  table^  the  _ 
results  do  not  bear  it  out.  And,  indeed,  the  curve  of  temperatuiv 
is  by  no  means  so  symmetrical  that  the  mean  of  all  the  readings! 
taken  at  short  intervals  should  be  equal  to  the  half  sum  of  tbi 
greatest  and  least  In  the  daytime,  the  curve  is  a  toleraUy 
symmetrical  wave,  but  after  sunset  temperature  &lls  steadily 
though  slowly  till  just  before  dawn  when  it  rises  rapidly  agaiit. 

I  have  endeavoured  to  get  an  independent  calculation  of  mean 
temperature  by  taking  the  readings  of  the  dry-bulb  thermometer, 
and  correcting  them  for  the  hours  of  observation  by  means  of  the 
table  of  corrections  given  by  Mr  Stone  for  the  Boyal  Observatory. 
It  is  clear,  however,  that  the  hourly  variation  of  temperature  is 
different  at  distant  stations  from  what  it  is  at  the  Boyal  Obser- 
vatory, and  especially  so  at  stations  far  inland,  or  where  there  are 
peculiar  local  conditions.  Unfortunately,  as  yet  no  hourly  observa- 
tions have  been  taken  elsewhere.  Still,  I  am  inclined  to  think 
that  this  method  of  correctimr  by  the  Boyal  Observatory  tables  is 

maximum  and  mmmium. 

At  Amalienstein,  no  dry-bulb  was  observed,  so  we  are  obli^ 
to  £bJ1  back  on  the  half-simi  of  the  maximum  and  minimum.  The 
Maritzburg  observations  are  given  by  adding  together  the  observa- 
tions at  9  a.m.,  3  p.m.,  9  p.m.,  and  ^e  minimum,  and  dividing  by 
four.  This  Dr  Mann  considers  to  be  a  very  close  approximation  to 
the  mean. 

The  table  gives  temperatures  for  summer  and  winter,  summer 
being  taken  as  the  mean  of  the  months  December,  January,  and 
February  ;  winter  the  mean  of  June,  July,  and  August,  no  account 
being  taken  of  the  other  months. 

By  subtracting  the  reading  of  the  minimum  from  that  of  the 
maximum  we  get  a  measure  of  the  ''  range  of  temperature."  We 
may  note  what  a  much  larger  "range"  the  inland  stations  have 
than  those  on  the  coast.    In  summer : — 

Clanwilliam  has  a  range  of  35  deg.  Fahrenheit, 

while       AUwal  ..  29 

B,  Observatory 


Simon's  Town 
Mossel  Bay 
Fort  Elizabeth 


21 
16 

14 
14 


Along  the  coast  the  difference  between  the  minimum  and  the 
mean  is  less  than  the  difference  between  the  mean  and  the  maxi- 
mum, and  also  much  less  than  the  difference  between  the  minimum 
and  the  mean  up-country.  This  is,  no  doubt,  owing  to  the 
radiation  of  heat  from  the  earth  into  space  being  checked  by  the 
watery  vapour  in  the  air.     It  is  weU  known  that  the  earth  ooolfl 
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veiy  much  more  quickly  on  a  clear  starlit  night  than  it  does  on  a 
doudy  night.  And  even  if  no  clouds  are  present  there  is  in- 
visible vapour  in  the  air  which  acts  like  a  blanket.  Vapour  does 
not  check  the  direct  rays  of  the  sun  in  their  passage  to  the  earth 
80  completely  as  it  does  tbe  dark  rays  from  the  earth  in  their  path 
into  space,  so  that  the  day  temperature  is  not  so  much  afifected  by 
the  vapour  as  the  night  temperature.  The  more  vapour  in  the  air, 
the  more  blanket,  the  more  check  to  radiation  and  the  smaller 
lange  of  the  minimum  thermometer. 

In  liraoiter  there  is  also  a  greater  ^  range  "  up-country. 

ClanwiUiam  has  a  range  of  28  deg.  Fahrenheit, 

while        Aliwal  „  27 

R.  Observatory  „  16 

Simon's  Town  „  13 

Mossel  Bay  „  13 

Port  Elizabeth  „  15 

The  great  difference  between  the  winter  range  at  Maritzburg 
and  Durban  is  remarkable.  At  Maritzburg  there  are  dry  winters 
with  hot  afternoons  and  cold  nights,  and  the  range  is  43  deg.  At 
Dorhan  watery  vapour  acts  as  a  blanket,  and  the  range  is  only 
14  d^. 

With  regard  to  mean  temperature  in  summer  we  may  note  the 
comparatively  low  summer  mean  temperature  of  Natal  as  well  as 
of  the  north-east  of  the  colony  and  the  Orange  Free  State,  mean 
Bummer  temperature  at  these  places  being  70  deg.,  while  Worcester, 
Amalienstein,  and  Graaff-Reinet  have  75  deg.  and  Clanwilliam  80 
deg.  This  is  no  doubt  chiefly  due  to  the  fact  that  Natal  and  the 
north-east  have  summer  rains.  These  affect  temperature  in  two 
ways;  first,  the  rain-clouds  form  a  protection  sjgainst  the  direct 
radiation  of  the  sun,  and  secondly,  the  evaporation  from  the  wet 
ground  cools  the  air. 

The  winter  minimum,  or  "  before  dawn  "  temperature,  is  very 
much  lower  up-country  than  along  the  coast.  This  is  mainly 
owing  to  the  proximity  of  the  ocean,  and  probably  also  of  the  warm 
L'Agulhas  current.  Here  we  see  that  Clanwilliam,  Aliwal,  Bloem- 
fontein,  and  Maritzburg  are  all  under  40  deg.,  while  Simon's  Town, 
MoBsel  Bay,  Port  Elizabeth,  and  Durban  are  over  50  de^  Simon's 
Town  is  remarkably  high,  being  over  52  deg.,  while  Wynberg  is 
48  deg.,  and  the  Royal  Observatory  47  deg.  In  this  case  the 
L'AguUias  current  no  doubt  is  at  work,  the  seawater  in  Table  Bay 
being,  as  is  well  known,  colder  than  the  water  in  False  Bay.  In 
&ct,  a  naval  captain  reported  to  the  Meteorological  Society  of 
England  a  difference  of  15  deg.  Fahrenheit  between  the  two — 
Table  Bay  being  52  deg.,  False  Bay  67  deg.  The  height  above  the 
lea  IB  important  in  all  cases,  as  radiation  goes  on  quicker  from 
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places  liisli  above  sea-level  than  from  places  at  a  lower  elevation. 
Dui  heignt  above  the  sea  will  not  explain  the  cold  winter  nights  \ 
at  Clanwilliam,  for  Clanwiiliam  is  only  300  feet  above  sea-leveL 
The  dryness  at  Clanwilliam  is  probably  the  cause. 

With  regard  to  summer  maximum  readings,  we  find  that  the 
ocean,  which  made  the  winter  nights  warm  at  coast  places,  makes 
the  summer  afternoon  cool. 

Stebu*"^}  ®^^^  *^®  ^g^est  reading,  91  deg.  Fah. 

NeFs  Poort  has  the  reading  89        ,, 

Aliwal  \ 

Graaff-Beinetl  have  readings  88 

Amaliensti^n) 

The  coast  temperature  is  about  80 

Port  Elizabeth  being  77        „ 

MosselBay  „  79        „ 

Durban  „  81         „ 

The  summer  minimum,  or  night  temperature,  is  also  interest- 
ing, the  before  dawn  temperature  at  Simon's  Town  being  64  deg.  in 
summer,  while  at  the  Observatory  it  is  58  deg.,  and  at  Wynbeig 
57  deg.  Thus,  if  any  one  wants  cool  nightq  in  summer  time,  he 
should  not  go  to  Simon's  Town,  but  rather  to  Clanwilliam  or  King 
William's  Town.  The  same  may  be  said  of  Port  Elizabeth,  where 
the  summer  before  dawn  temperature  is  63  deg.,  and  stiU  more  of 
Durban,  where  it  is  67  deg.,  while  at  Maritzburg  it  is  down  to 
68  deg. 

Other  curious  points  may  be  noticed  in  the  table.  Thus, 
Somerset  East  has  a  cooler  summer  than  Graaff-Reinet,  but  its 
winter  night  is  warmer.  This  is  no  doubt  owing  to  local  peculiari- 
ties ;  the  wooded  Bushberg,  rising  like  a  wall  to  the  north  of 
Somerset  East,  supplies  moisture  to  protect  the  village  both  from 
the  direct  radiation  of  the  sun  and  from  the  loss  of  heat  by  radia- 
tion during  the  night.  Oraaff-Reinet  lies  in  the  focus  of  an 
amphitheatre  of  barren  hills,  which  reflect  the  sun's  rays,  and 
supply  no  moisture  to  check  radiation. 

King  William's  Town  and  Graham's  Town  may  also  be  compared. 
The  afternoon  is  hotter  at  Eon^  William's  Town  both  in  summer 
and  in  winter,  and  the  night  is  much  colder  at  Einff  William's 
Town,  being  6  deg.  colder  in  winter  and  4  deg.  colder  in  summer. 
That  is  to  say  King  William's  Town,  though  it  is  about  the  same 
distance  from  the  sea  as  Graham's  Town,  has  a  more  ''continental" 
dimata  Height  above  sea  level  does  not  explain  this,  as  Graham*B 
Town  is  500  feet  higher  than  King  William's  Town.  Graham's 
Town  is,  however,  more  sheltered. 

With  regard  to  the  future,  we  may  hope  for  better  records  in  a  few 
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years.  Stevenson  cribs  are  now  being  distributed  to  all  stations,  so 
that  the  readings  will  hereafter  be  taken  under  conditions  of 
similar  exposure  at  all  stations,  a  point  hitherto  sadly  neglected. 
The  practicability  of  establishing  hourly  observations  is  under 
consideration ;  and,  perhaps  the  most  important  of  all,  a  yearly 
inspection  of  stations  has  been  arranged,  which,  if  persevered  in, 
will  enormously  increase  the  trustworthiness  of  the  records. 

Table  of  temperature  means  for  South  Africa,  from  which  the 
diagrams  were  compiled  : — 

Height  Winter.  Snmmer. 

above     / « ^    / *  > 

sea.  min.      mean.      max.  mm.      mean.  max. 

feet.  deg.        deg.         deg.  deg.        deg.  deg. 

R  Observatory  37  47  55  62  58  68  79 

Wynberg  250  48  55  65  57  67  80 

Simon's  Town  100?  52  58  65  64  70  80 

Somerset  West 100?  46  55  64  59  74  84 

Wellington   360  45  54  63  59  71  81 

Worcester 794  43  56  65  58  75  86 

Clanwilliam 300  38  57  66  56  80  91 

MosselBay  105  51  57  64  63  69  77 

Port  Elizabeth 181  51  58  66  63  69  77 

LSSth^^..^!":^  43  54  65  62  75  88 

NersPoort"!'.'.!.. 3,100  41  51  66  56  72  89 

QraafiF-Beinet 2,500  44  56  67  62  75  88 

Somerset  East  ...2,500  46  55  63  61  69  79 

Colesberg  Bridge  3,600  _  44  —  —  74  — 

Graham's  Town^..l,800  45  57  65  60  69  79 

K.Wimam'sTown  1,314  39  53  67  56  68  81 

East  London  30  60  58  68  62  65  76 

AUwal  North 4,300  33  44  60  59  70  88 

Bloemfontein 4,600  36  50  59  63  69  83 

Maritzburg    2,100  36  55  79  58  70  91 

Durban 130  57  63  71  67  70  81 
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PBEFACE. 

We  b^an  to  make  this  Catalogue  several  years  ago  for  our 

own  personal  needs  in  study.    Later,  we  thought  it  would  be  of 

use  to  other  workers  in  botany  in  South  Africa,  as  well  as  to 

librarians  or  managers  of  pubUc  libraries,  who  might  require  to 

know  what  has  been  published,  and  what  is  accessible  in  the 

Colony  already.    Hence,  to  a  mere  list  was  added  in  many  cases 

a  brief  estimate  of  the  value  of  the  works  and  papers  quoted, 

with  other  particulars,  which  seemed  to  serve  that  end.    More 

recently  the  South  African  Philosophical  Society  resolved  to 

publish  at  its  own  expense,  by  the  aid  of  workers  in  different 

branches  of  knowledge,  a  series  of  catalogues  of  books  and 

printed  papers  relating  to  South  Africa.    We  were  asked,  and 

willingly  undertook,  to  prepare  the  section  on  Botany. 

We  are  indebted  chiefly  to  Pritzel's  Thesaurus  Literaturae 
BotarUccLe  omnium  gentium,  etc.,  Lipsiae,  1872 — 7,  for  references 
to  all  books,  strictly  so  called,  published  up  to  1871,  which  we 
do  not  ourselves  possess,  or  have  not  been  able  to  see.  But 
Pritzel  does  not  enumerate  botanical  papers  unless  separately 
printed*  We  have  sought  for  and  catalogued  these  so  far  as  in 
our  power;  but  certain  great  fields  yet  remain  ungleaned. 
Chief  amongst  these  are  the  Transactions  of  many  learned 
Societies  of  the  Continent ;  and  amongst  serials,  the  Botanische 
Zeitwng  of  Leipsic,  the  Regensburg  Flora,  &c.  Whatever  be  the 
omissions,  they  are  of  more  importance  from  a  bibliographic 
than  from  a  scientific  point  of  view,  since  what  is  of  botanical 
value  is  generally  reprinted  separately  at  a  later  date,  or  is 
absorbed  into  some  larger  work. 

In  such  a  compilation  as  this  a  rigid  consistency  has  been 
found  difficult    Books  containing  a  reference  to  one  Cape  plant 
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have  been  quoted,  others  relating  to  several  have  been  omitted. 
To  have  included  every  book  where  a  Cape  plant  is  named, 
would  have  been  to  swell  the  Catalogue  enormously,  owing  to 
the  vastness  of  botanical  literature ;  and  it  would  have  buried 
much  valuable  information  under  a  mass  of  names  practically 
useless.  We  have  preferred  to  be  useful  at  the  cost  of  aa 
apparent  consistency. 

Similarly,  we  have  included  a  few  entries  relating  to  the 
Flora  pf  the  South  Atlantic  Islands.  They  have  little  claim  to 
admission  save  that  of  convenience ;  they  are  too  small  to  stand 
alone,  and  not  large  enough  to  crowd  us  here. 

We  have  indicated  the  Libraries  of  the  Colony,  so  far  as 
we  know  them,  where  the  works  named  are  to  be  found.  Ab 
regards  our  own  collections  we  take  the  opportunity  of  saying 
that  we  shall  at  all  times  be  ready  to  allow  scholarly  use  of 
them. 

At  some  future  time  we  hope  to  make  a  supplement  to  this 
Catalogue ;  and  we  shall  therefore  be  thankful  for  any  informa- 
tion or  corrections  that  may  be  sent  us  by  botanical  students. 

In  conclusion  we  have  to  express  our  warmest  thanks  in 
advance  to  Mr  6.  Daydon  Jackson,  Sec.  L.S.,  who,  in  the  most 
generous  manner,  has  voluntarily  undertaken  the  troublesome 
task  of  seeing  the  Catalogue  through  the  press  in  England. 

P.  M.O. 
H.B. 


Caps  Town,  February,  18S3. 


CATALOGUE  OF  PRINTED  BOOKS  AND  PAPERS 
RELATING  TO  SOUTH  AFRICA. 


EXPLANATION  OF  SIGNS  AND  ABBREVIATIONS. 


+ 
S.A£r. 

G.Bt. 
Fairbr. 
MaoOw. 
B6L 


BigniileB  that  the  oompilers  have  seen  the  work. 

„  work  iB  not  in  Pritzel's  TheBauras. 
South  African  Public  Libraiy,  Cape  Town. 
Port  Elizabeth  „  „ 

Graaff  Beinet  „  „ 

Libraiy  of  Charles  A.  Fairbridge,  Esq.,  Cape  Town. 
„         P.  MaoOwan,  Cape  Town. 
t»         H.  Bolus,  y, 


A 

Phanerogamic  Botany. 

1  AitoiL  William,  b.  1731,  d.  1793.  *Hortu8  Kewensis,  or 
a  Gatalogae  ^  ihe  plants  cultiyated  in  the  royal  botanic  garden  at  Kew, 
London.  1789,  3  vols.,  8vo.— I.  xxx,  496  pp.— II.  460  pp.— III.  547  pp., 
13  plates. — Snd  ed:  enlarged  by  William  Townsend  Aiton.  1810 — 13. 
5  Tols.  8vo. 

The  2nd  ed.  was  edited  from  the  commencement  to  the  end  of  the  class 
Bodecandria  by  Jonas  Bryander;  and  from  thence  to  Ciyptogamia  by  Bobert 
Brown. — ^Describes  many  of  the  earlier  known  Cape  plants.  (Sells  ld«. — 15f.) 
Libr.  8.  Air. 

2  Andrews,  Henry  C.  ^Botanists'  Repository,  comprising 
coloured  engravines  of  new  and  rare  plants  only  with  botanical  descriptions 
in  Latin  and  Engfish,  after  the  Linnean  system.  London  (1799 — 1811)  10  vol& 
4ta,  664  ooL  pL  with  corresponding  text. — Becensio  plantarum  huousque 
in  RepoBtorio  botanicorum  depictarum.  A  review  of  the  plants  hitherto 
figund  in  the  Botanists'  Bepository.  With  a  translation  of  the  essential  and 
specific  duuncters.    Index  duplex.    London,  1801,  4to.  74  pp.,  ind. 

CsBEtains  figmes  of  many  Cape  plants.    (Sells  £10— £15.) 
Libr.BoL 

3    *Coloared  engravings  of  Heatha    The  drawings  taken 

from  living  plants ;  with  the  appropriate  specific  character,  fiill  description, 
native  place  of  growth,  and  time  of  flowering  of  each ;  in  Latin  and  English, 
^    London,  1802 — 30.    4  vols,  folio,  288  coL  pL,  wii^  corresponding  text. 

line  plates,  almost  all  of  Cape  heaths.    The  work  is  now  somewhat  rareu 
Libr.  8.  Air.  (the  first  8  voU.  only;  some  plates  missing). 
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4  Andrews,  Henry  C.  ^The  Heathery ;  or  a  monograph  of 
the  genus  Bricoj  containing  ooloured  engravings  with  Latin  and  Engliib  de- 
scriptions, dissections,  &a  of  all  the  uiown  species  of  that  extensive  and 
distmguisned  tribe  of  plants.  London,  1804 — 12.  6  vols.  8va,  dOO  coL  pL 
with  corresponding  text,  and  indexes. 

The  plates  are  good,  not  identical  with,  though  aiaiilar  to,  those  in  the  pn- 
oeding  work.    It  is  valuable  to  the  student  beoanse  the  figures  are  largely  dtd 
by  Bentham  in  his  monograph  of  the  Ericeae  in  De  Oand.  Prodromns,  itL 
vn.    (PnbL  £18.  lOs^  sells  aboat  £6.) 
Libr.  P.E.,  BoL 

5    ^Qeraniums,  or  a  monograph  of  the  genus  Oeramum^ 

containing  coloured  figures  of  all  the  known  species  and  numerous  beautifol 
varieties,  drawn,  engraved,  described  and  coloured  from  the  living  plants 
London,  1805.    2  vols.  4to.    124  col.  pL,  text  and  index. 

Ck>ntain9  many  figures  of  Gape  Pelargoniams,  which  include,  however,  many^ 
garden  hybrids. 
Somewhat  rare  (pubL  £9.  9<.). 

6  Anderfton,  Thomas,  formerly  Direct.  Bot.  Gard.  Calcutta. 
^Enumeration  of  the  species  of  Aoanthaceae  from  Africa.  In  Journal  of 
Linnean  Society,  voL  vn.    London,  1864.    pp.  13 — M. 

A  more  recent  revision  of  the  order  than  that  contained  in  De  Oand.  Prodr. 
voL  XL,  with  many  additions  chiefly  from  Natal  and  Tropical  Africa, 
libr.  MaoOw.,  Bol, 

7    *0n  a  presHmed  case  of  Parthenogenesis  in  a  species  of 

Aberia  (A.  Caffra,  Hook  f.).    In  Joum.  Lina  Soc.,  voL  viL    London,  1864. 
pp.  67—68. 

Libr.  Bol. 

8  Antommarchi)  Francesco,  Physician  to  Napoleon  I.  at 
St  Helena,  d.  1838.  Demiefs  moments  de  Napoleon.  Paris,  1825.  2  vols. 
8vo.y  5  pL  fol. 

The  second  vol.  contains :  Esquisse  de  la  Flore  de  St  H61dne  pp.  255—425. 
The  plsjits  include  those  in  coltore  and  are  arranged  according  to  the  natnnl 
system.    (Pnbl.  26  fr.) 

9  Armitage^  Edward.  Lecture  on  the  Botany  of  NataL 
Pietermaritzburg,  1854.    8vo. 

10  ArdninOi  Luigi,  b.  1759,  d.  1834.  ^Istruzione  sull'  oloo 
di  Cafreria.  £d.  2,  riformata  ed  accresciuta.  Padova,  1811.  8vo.,  47  p^ 
Itab. 

An  early  account  of  the  cultivation  of  the  well-known  **  Sorghum." 
Libr.  MacOw. 

11  Amott,  George  Arnold  Walker,  b.  1799,  d.  1868.  •Notes 
on  some  South  African  Plants.  In  Hooker's  Journal  of  Botany.  London,' 
1841.     8vo.    VoL  III.,  pp.  147—156  &  251—271. 

Contains  valuable  remarks  on  the  Terebinthaceae,  Bhamneae,  GelastrineMi  ] 
and  Bniniaceae  of  Drdge's  distributed  exsiooata,  wiUi  some  strictures  upon  tbe  | 
rivalry  and  want  of  agreement  between  those  who  severally  undertook  the  di^ 
tribntion  of  this  celebrated  collection,  and  of  that  of  Ecklon  and  Z^her.— 
Compare  on  this  subject  Walper's  Animadv.  Criticae  in  Linnaea,  vol.  xin., 
p.  451. 
Libr.  MacOw.,  Bol. 
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Crifptogamic  Botany. 
12    AtBd&QB,  Adam,  Professor  at  Upsala,  b.  1750,  d.  1837. 

eliqaiae  A&elianae  sistentes  loones  Fungoram  ab  Afzelio  in  Guine&  ooUeo* 
mm,  interpret.  Friedo.    Upsal,  1860.    FoL  cum  xn.  tab.  aen. 

CJontaizis  fignres  of  some  Fungi  whose  area  of  distribntion  reaoheB  the  Gape. 

18  Agardhy  Jakob  Oeorg,  Prof,  of  Botany  at  Lund,  b.  1813. 
tlxidaeae  Generis  Species  Capenses.  [Hokniae,  1847]  8vo.  pp.  82—97. 
ooL  plates. 

Beprinted  from  the  Transactions  of  the  Eongl.  Yetenskaps  Aoademien  of 
Btockholm  for  1847.    Contains  descriptions  and  plates  of  several  Cape  Algae. 
libr.  P.  E. 

14    *Revi8ion  der  Algen-Oattung  Macrocystis.    In  Nov. 

Let  Acad.  Caes.  Leop.-Car.  Cur.,  voL  xix.    Yratisl.  et  Bonn,  1839.    4to., 
ip.  281— 316.    Tal  2^—28. 

This  memmr  contains  the  first  description  and  oolonred  figure  of  the  Great 
Sea-Tangle  of  the  Southern  Ocean. 
Libr.  ICacOw. 

15  Angrtrom,  Johan,  Verzeicbniss   und   Bescbreibung  der 
Koose  wdcheProf.  K.  J.  Andersson  auf  der  Expedition  der  Fregatte  Eugenics 

bn  Jahre  1871 — 1873  gesammelt  hat.    (C^fversigt  af  Kongl.  Vetensk.  Akad. 
FftrhandL  StookL,  1872-3.) 

16    Musci  et  Hepaticae  a  N.  J.  Anderssonio  coll.  in 

America  merid.  Inmilis  Galapagos  Tahiti  et  Sanct  Helena.    (2  pt.)    Holmiae, 
1873.    8vo. 

17  Areschong,  J.  K,  Professor  of  Botany  at  XJpsala,  b.  1811. 

^Fhyoeae  Capenses.    Upsaliae,  1851.    4to.    4  Tab. 

A  series  of  dissertations  ostensibly  written  by  various  candidates  for  the 
degree  of  Doctor  of  Philosophy  under  the  presidency  of  Areschoug. 
Idbr.  I£ac0w.    (From  pp.  1—82,  without  plates.) 


B 

Phanerogamic  Botany, 

18  Baillon,  Henri  Ernest,  b.  1827.     Histoire  des  Plantes. 
6  ToU.    Paris,  1867-— 78.    8vo.  aveo  plus  de  1900  fig. 

We  do  not  know  this  work,  and  quote  from  a  catalogue  of  Friedlander*s, 
where  it  is  offered  for  £6  10«. 

The  following  monMraphs  of  interest  to  the  Cape  Student  reprinted  from 
tbe  foregoing  are  publiuiea  separately : — 

19    Monogr.  des  Proteac^es.    1870.    av.  fig.    2«.  6d. 

20    fMonogr.  des  Oeraniac^s,  Polygalacfes,  &c.     1873. 

14Sfig.    6f. 

21    fMonogr.  des  Ocbnac^es  et  Rutacdes.     1873.     152 

%    7«. 
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22  Baillon,  Henri  Ernest  f  Monogr.  des  Terebinthac^  d 
Sapindac^es.    1874.     168  fig.    Is. 

23    f  Monogr.  des  Celastrac^es  et  B.hamnac<$es.     187i 

57  fig.    4«.  M. 

24 "fMonogr.  des  Fenaeacdes  et  Thymelaeacdes.     1873. 

67  fig.    7«. 

25  Baker^  John  Gilbert,  Assistant  Curator  Royal  Herb.  Kew. 
^Revision  of  the  Genera  and  Species  of  Herbaceous  Capsular  Gamophylious 
liliaceae  (Aloineae  excepted).  In  Journal  of  the  Linnean  Society,  voL  xi. 
London,  1870.     8vo.    pp.  349 — 436. 

The  first  of  a  series  of  valuable  revisdons  of  this  vast  order.    For  additioiis  t0 
above  compare  author  in  Trimen's  Journal  of  Botany,  Dec.  1874;  and  Gardenen* 
Chronicle,  June  26  A  Sept.  11,  1875. 
Libr.  MacOw.,  Bol. 

26    *Nomenclature  and  Arrangement  of  the  Cape  species 

of  A  nthericum.     In  Trim.  Journ.  Bot,  voL  i.    N.S.     London,  1872.   pp.99— 
101,  135—141. 

In  a  subsequent  revision  (Art.  86)  the  arrangement  is  slightly  altered. 
Libr.  a  Afr.,  MaoOw.,  Bol. 

27    ♦A  new  Asplenium  from  the  Cape  Colony.    In  Trim. 

Journ.  Bot,  vol.  L    N.S.    Lond.  1872.    pp.  362—363. 

Contains  recognition  of  Pappe  and  Bawson^s  "Asplenium  Buta-Mnrsrift" 
.  (in  Syn.  FiL  Austr.  Afr.  p.  20)  as  a  new  species. — A,  Ravftoni,  Baker. 
Libr.  MacOw. 

28    *f  Revision  of  the  Genera  and  Species  of  Scilleae  and 

Chlorogaleae.     In  Journ.  Linn.  Soc,  vol.  xiiL     London,    1873.    8va    ppi 
209—292. 

Compare  also  Trim.  Journ.  Bot.,  vol.  m.  N.S.    Lond.  1874. 
Libr.  MacOw. ,  Bol. 

29    *0n  Schizobasis,  a  new  genus  of  Liliaceae  from  Cape 

Colony.    In  Trim.  Journ.  Bot.,  voL  n.  N.S.    London,  1873.    p.  105. 

Libr.  MaoOw. 

30    *0n  two  new  species  of  Pellaeay  from  Namaqualand. 

In  TVim.  Journ.  Bot.,  vol.  ui.  N.S.     London,  1874.    p.  199. 

Libr.  MaoOw. 

31    *0n  new  and  little  known  Capsular  Qamophyllous 

Liliaceae.    In  Trim.  Journ.  Bot.,  vol.  iii.  N.S.    Lond.  1874.    pp.  3 — 8. 

Contains  6  Cape  species. 
Libr.  MacOw. 

32    *0n  the  Genus  Androcymhiumy  with  descriptions  of 

seven  new  species.     In  Trim,  Jouni.  Bot.,  vol.  ni.  N.S.     Lond.  1874.   pp. 
243—246. 

Libr.  MacOw. 

33    *De.scription  of  new  species  of  Scilleae  and  other 

Liliaceae.     In  Trim.  Journ.  Bot.,  vol.  iii.  N.S.     Ijond.  1874.     pp.  363—968. 

Contains  13  Cape  species. 
Libr.  MacOw. 
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34  Baker,  John  Gxlhert.  ^Revision  of  the  Genera  and  Species 
of  ABparagaoeae.  In  Journ.  Linn.  Soc.,  vol  xvi.  London^  1875.  8vo.  pp. 
508 — 632  with  4  plates  (xviL— xx.). 

liibr.  MacOw.,  Bol. 

35     ♦Synopsis  of  the  African  species  of  Xerophyta.    In 

Trim.  Joum.  Bot,  voL  iv.  N.S.    Lond.  1875.    pp.  231—236. 

Contains  several  species  from  Natal,  Free  State,  and  Transkei. 
Libr.  MacOw. 

36     *Revi8ion  of  the  Qenera  and  Species  of  Anthericeae 

and  Eriospermeae.      In  Joum.  Linn.   See.,  voL  xy.    London,  1876.    8vo. 
pp.  254 — 363. 

liibr.  MacOw.,  Bol. 

37     *0n  two  new  Amaryllidaceae  from  Natal.     On  the 

genus  Syringodea^  Hook  fiL     In  Trim.  Joum.  Bot.,  voL  v.  N.S.    Lond.  1876. 
pp.  66 — 67. 

Contains  5  Cape  species. 
Libr.  MaoOw.,  Bol. 

38    *0n  new  Bulbous  Plants  from  the  Eastern  Provinces 

of  the  Cape  Colony.  In  Trim.  Joum.  Bot,  vol.  v.  N.S.    Lond.  1876.  pp.  181 — 
184. 

Contains  eleven  species,  chiefly  Transkeian. 
Libr.  MacOw. 

39    *0n  new  Species  of  Ixiae.    In  Trim.  Journ.  Bot., 

ToL  V.  N.S.    Lond.  1876.    pp.  236—239. 

Contains  15  species. 
Libr.  MacOw. 

40    ♦New  Aristeae  and  Sisyrinchia,    In  Trim.  Journ. 

Bot,  voL  V.  N.S.    Lond.  1876.    pp.  267—269. 

Contains  3  Gape  species. 
Libr.  MacOw. 

41    •New  Oladioleae,     In  Trim.  Journ.  Bot.,  vol.  v.  N.S. 

Lond.  1876.    pp.  33^—339. 

Contains  27  African  species. 
Libr.  KacOw. 

42  ' *Sy8tema  Iridacearum.    In  Joum.  Linn.  Soc,  vol. 

xn.    London,  1877.    8vo.    pp.  61—180. 

Invaluable  as  a  muTersal  index  to  the  fragmentary  and  scattered  literature 
of  one  of  our  most  important  Cape  orders.    It  gives  generic  characters  with 
analytical  table,  list  of  species,  references  to  fnll  descriptions,  figures  and  a  suf- 
ficient synonymy. 
Libr.  S.  Afr.»  P.E.,  MaoOw.,  Bol. 

43    *0n  two  new  Qenera  of  Amaryllidaceae  from  Cape 

Colony.     In  Trim.  Joum.  Bot.,  voL  viL  N.S.     Lond.  187a    pp.  74—77. 

Libr.  a  Air.,  MacOw.,  BoL 
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44    BakoTy  John  GUbert.    *A  new  Key  to  the  Genera  of  Amsr^. 

ryllidaoeae.    In  Trim.  Jaurn.  Bot,  voL  vii.  N.S.    Lond.  1878.    pp.  161— 161  j 

Libr.  S.  Afr.,  ICaoOw.,  BoL  ' 

46    ^Descriptions  of  new  and  little  known  Liliaceaa 

In  Trim.  Journ.  Bot,  voL  til  N.S.    Lond.  1878.    pp.  321—326. 

Indades  6  Cape  ipeoies. 
libr.  S.  Afr.,  MaoOw.,  Bol. 

46    *A  Synopsis  of  Hypozidaceae.    In  Joum.  Linn.  Soa, 

vol  xvn.    London,  1878.    pp.  93—126. 

Libr.  Bol. 

47    *A  classified  list  of  the  known  species  of  Apicra  and 

ffawortMcL    In  Gardeners'  Chronicle,  vol.  xi.  N.S.  (June  7),  1879.    pp.  717— 
718. 

A  list  preparatoty  to  a  systematic  description  of  the  tribe  Aloineae. 
Libr.  S.  Afr. 

48    *A  Synopsis  of  Colchicaceae  and  the  Aberrant  tribes 

of  Liliaoeae.    In    Joum.  linn.  Soc.,  vol.  xvn.    London,  1879.    8va    pp- 
406—510. 

These  tribes  include  several  Gape  genera. 
Libr.  MaoOw.,  Bol. 

49    *A  Synopsis  of  Aloineae  and  Tuccoideae.    In  Joum. 

Linn.  Soc.,  voL  XTm.    London,  1880.    pp.  148 — 241. 

Libr.  MacOw.,  Bol. 

50    *Svnop8is  of  the  known  species  of  Crinunk    In 

Qaideners'  Chronicle,  vols,  xy.,  xtl    London,  1881.    4ta 

The  portion  of  this  memoir  which  concerns  the  Cape  species  is  contained  ii 
vol.  XVI.  p.  760. 

51  Barber,  Mary  E,  •On  the  structure  and  fertilization  of 
Liparis  BowkerUf  Harv.  In  Joum.  Linn.  Soc.,  vol.  x.  London,  1869.  8ro. 
pp.  455 — 458,  with  fig. 

52    •On  the  fertilization  and  dissemination  of  Duveram 

adhatodoidesy  £.  Mej.   In  Joum.  Linn.  Soc.,  vol.  xi.  London,  1871.  pp.  469- 
472,  with  fig. 

Libr.  Bol. 

53  Bartling^  Friedrich  Gottlieb,  Prof.  Bot.  Gottingen,  h. 
1798,  d.  1875,  and  Wendland,  ff.  L.  ''^Beitraege  zur  Botanik.  Qoettingen. 
1824 — 25.  2  vols.  8vo. — I. :  Diosmeae  deacriptae  et  illustratae.  1824x,  214  pi, 
2  plates.— II. :  1825,  210  p. 

The  first  part  treats  entirely  of  Diosmeae,  and  the  2  plates  contain  ana- 
lytical figures  of  9  species.  The  second  part  describes  17  Cape  plants  in 
section  1,  entitled:  " Descriptiones  plantarum  novamm  vel  minus oomitanmi 
auctore  Wendland."  The  most  important  of  these  belong  to  Capparidea«  and 
Ochnaoeae.  (Pnbl.  1}  Th.) 
Libr.  MacOw. 

54    •Plantae  Ecklonianae,  Droseraceae,  Lauiineae,  Myr- 

taceae,  Celastrineae,  Frankeniaceae,  Resedaceao,  Lineae,  Violarieae,  MeIU9pe^ 
maceae,  Portulaceae,  Aloineae,  Sileneae,  Paronychieae,  Sclerantheae,  Erioeae. 
In  Linnaea,  vol  viL    Berlin,  1832.    8vo.    pp.  538—541,  620—652. 

Libr.  S.  Afr.,  MacOw.,  Bol. 
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55  Bairtlillgy  Friedrich  GotUieb.    ^Descriptiones  Diosmearum 

ISapenaium  noTarum  vel  nondum  rit^  oognitarum.  In  Tiinnaftfl^  vol  xvii. 
Salle,  184a    Svo.    pp.  353<-d82.    Tab.  1  (z.) 

liibr.  MaeOw.,  Bol. 

56  Baner,  Franz,  b.  1758,  d.  1840.    Delineations  of  exotick 

eints  cultiyated  in  the  royal  fi;arden  at  Kew.    Drawn  and  coloured  and  the 
tanical  characters  displayea  according  to  the  Linnean  system.    London, 
1796  (ITQl'-ldOO).    No.  1—3.    30  col.  plates  (Ericae),  pref. 

57     Triginta  tabulae  Ericarum  ineditae  a  Mackenzie 

flculptae.    Londini,  1790—1800.    foL 

53    *Strelitzia  depicta,  or  coloured  figures  of  the  known 

species  of  the  genus  Strdttna  from  the  drawings  in  the  Banksian  Library. 
London,  1818.  4  coL  plates,  numbered  1, 2, 3, 5,  without  text.  ^  The  work  to 
be  completed  in  four  numbers,  containing  in  the  whole  16  highly  finished 
ooloured  plates ;  the  price  two  guineas  and  a  half  each  number.'' 

Compare  Ker,  «^.  B.,  Art.  250. 
Libr.  MaeOw. 

59    ^Illustrations  of  Orchidaceous  plants  with  notes  and 

parefiatory  remarks  by  Jas.  lindley.  London,  1830 — 38.  4to.  Pref  ^2  p.). 
rret  remarks  (i. — ziv.).  Plates  I. — XV.  (Fructification)  with  as  many  leaves 
of  text.     Plates  I. — XX.  (Qenera)  with  as  many  leaves  of  text. 

The  drawings  are  veiy  fine,  and  amongst  the  species  figured  are  Bonatea  «ptf- 
eio$a,  Di$a  tpattUata,  Coryeium  hieolor,  Ceraiandra  chloroUuca,  with  analyliosl 
drawings  on  a  large  scale. 

60  Beatson^  Alexander,  ^Tracts  relative  to  the  Island  of 
St  Helena.  London,  1616.  4to.  With  an  Appendix : — ^An  alphabetical  list 
of  plants  seen  by  Dr  Roxburgh  growing  on  the  island  of  St  Helena  in  1812 — 
14.    pp.  293— 326. 

A  few  eopies  of  the  alphabetical  list  were  separately  printed.    (See  also 

AntommarchL  Art.  8.) 

Libr.  B.  A£r. 

61  Bentham^  George.    *[The  Tribe  Ericeae.]    In  De  Can- 

dolle's  Prodromus  Syst.  Nat.  Regn.  Veg.,  vol.  vn.    1839.    pp.  612—711. 

In  the  above  reference  we  make  an  exception  to  the  rale  of  not  quoting  sepa- 
rately the  authors  of  the  Prodromus,  on  account  of  the  specially  South  AMoan 
ehaiaeter  of  the  Tribe. 

62    *Labiatarum  Qenera  et  Species ;  or,  a  description  of 

the  genera  and  species  of  plants  of  the  order  Labiatae ;  with  their  general 
History,  characters,  affinities  and  geographical  distribution.  London,  1832 — 
36.    8vo.  liviii.,  1 — 783  pp.  with  map. 

(Pnbl.  86f.,  sells  about  25«.) 

83    ^Synopsis  of  the  Qerardieae.    In  Companion  to  the 

Bot  Mag.,  vol.  I.    London,  1835 — 36.    Svo.    pp.  198—212. 

64    *Synopsis  of  the  Buchnereae.    In  Comp.  to  the  Bot 

Kag.,  voL  I.    London,  1835—36.    8va    pp.  356 — 384.    With  plate. 

These  papers  contain  valuable  comments  on  the  Oape  species. 
Libr.  S.  Ad) 
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65  Bentham,  George,  *Enuineratioii  of  LegamiDosae,  indi^ 
cenouB  to  Southern  Asia  and  Central  and  Southern  Amca.  In  Hooker^ 
Lend.  Joum.  of  Bot,  toL  ii.  Lond.  184a  Sra  ppi  423 — 481,  b59 — 611 
VoL  m.  i6.  1844.    pp.  338—365.    VoL  vn.  ib.  1848.    pp.  680—^7. 

Describee  many  Cape  species.    On  pages  426 — 428  of  voL  n.  is  a  earefdl  re- 
▼iew  of  the  oontroTersy  as  to  priority  of  pablication  between  Meyer's  Coi&- 
mentaries  and  Ecklon  and  Zeyher's  Ennmeratia 
libr.  S.  Afr.,  Bol. 

66  *Notes  on  the  Classification,  History,  and  Geographi- 
cal Distribution  of  Compositae.  In  Journal  of  the  T.innpj>«  Society,  voL  xm. 
London,  1873.     8vo.    pp.  335—557. 

Contains  a  note  of  considerable  significance  on  the  Cape  Compositae. 
Libr.  MacOw.,  Bol. 

67  Bentham^  George  and  Sir  J.  D,  Hooker,    ^Genera  Plan- 

tarum  ad  exemplana  imprimis  in  herbariis  Kewensibus  senrata  definiia. 
Londoni,  Vol.  L    1862— 67.— Vol.  IL     1873—76.    VoL  hl  pars  1"»,  1880. 

This  work,  the  magnum  opus  of  the  celebrated  authors,  is  not  yet  oomfdefted. 
Indispensable  to  the  Cape  as  to  all  botanical  students. 
Libr.  S.  Afr.,  MacOw.,  Bol. 

68  BergiuSy  Petnts  Jonas,  b.  1730,  d.  1790.  *Descriptione8 
Plantarum  e  Capite  Bonae  Spei.  Holmiae,  1767.  8vo.  360  ppw,  praef.,  ind, 
cum  tab.  aeu.  5. 

This  is  one  of  the  post-Linnaean  works  treating  exclusively  of  Cape  jdanto, 
and  is  even  now  very  useful  in  identifying  the  figures  of  the  older  sehod.  The 
plates  are  excellent.  Bespecting  the  origin  of  the  collection  from  which  Beigios 
described, Thunberg  says:  "Mich.  Grubb,  Suecus  e  China  redux,  promontorioxn 
bonae  spei  vidit,  earn  coUectionem  plantarum  numeraUt  peouniA,  ab  Aage  sibi 
acquisivit  quam  in  hoc  libro  de  plantis  Capensibus  elegantissime  deseripsit 
Illustr.  Bergius,"  Flora  Capensis,  ed.  Bchultes,  p.  vii.  [Bespecting  Ange 
above-named,  see  Lichtenstein,  Txayels,  English  Ed.  u.  p.  183.]  (^Us  at 
about  6«,) 
Libr.  8.  Afr.,  MacOw.,  Fairbr.,  Bol, 

Bergius,  C.  W.    (Vide  Schlectendal,  D.  F.  L.,  art  416.) 

69  Bemhardi,  J.  /..  Professor  at  Erfurt,  b.  1774,  d,  1850. 
*Ueber  die  Gattung  LaurophyUus^  Thunb.  oder  Botryoerat^  Willd.  In  LinnaeSi 
vol.  XII.  pp.  129—136. 

Libr.  MacOw.,  Bol. 

70  Bockeler^  Otto.    *Die  Cyperaceen  des  Eoenigl.  Herbariums 

zu  Berlin.  In  Linnaea.  3rd  Series,  vol.  i.  Berlin,  1867.  pp.  397—612.— 
Vol.  II.  1869.  pp.  271— 512.— Vol.  ill.  1871.  pp.  1—142,  520— 647.— VoL 
IV.  1874.  pp.  223— 544.— Vol.  v.  1875.  pp.  1—152.— VoL  vi.  1876.  pp^ 
327— 452.— Vol.  VII.     1877.     pp.  145—357. 

These  extended  memoirs  contain  the  latest  revision  of  Cape  Cjperaceae,  vith 
some  Dew  species. 
Libr.  Bol. 

71  Boerliaavey    Herman,    Prof.    Bot.  Leyden,  b.   1668,  d. 

1738.  *Index  alter  plantarum  quae  in  horto  acadomico  Lugduno  Batavo 
aluntur.  Lugd.  Bat.  1720.  4to.  i.:— 34,  320  pp.— n.:  270  p.,  ind.  et  40 
tab. Ibid.  1727.     4to.  (non  differt). 

Contains  figures  of  Cape  plants,  chiefly  Proteaoeae. 
Libr.  MacOw. 
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72  Boissier,  Edouard.  ^Icones  Euphorbiarum  ou  Figures  de 
.22  esp^ces  du  genre  Euphorbia  dessinees  et  gravdes  par  Heyland,  avec  des 
lonsid^rations  sur  la  classification  et  la  distribution  des  plantas  de  ce  genre, 
'aris,  B&le  et  Geneve,  1856.    Fol.    24  pp.,  120  tab. 

Contains  figmes  of  a  few  Cape  Euphorhiae,     (Pub.  70  fr.,  offered  at  46f.  to 

73  Bolus,  Harry,  *Botany  at  the  Cape.  In  Cape  Monthly 
tfagazine.     Cape  Town,  1869.    8vo.    Vol.  iii.    pp.  1 — 9. 

Bolus,  Harry  and  P.  MacOwan.     *Novitates  Capenses. 

(See  MacOwan,  Art.  822.) 

74  Bowie,  James.  *Indigenous  Plants,  generally  flowering  in 
the  montjis  of  October  and  November  in  the  Cape  district.  TExtracted  m)m 
a  communication  read  in  the  South  Aftican  Institution,  30th  September,  1829. 
Printed  by  W.  Bride  Kirk,  Cape  Town.]    8vo.     12  pp. 

A  list  of  about  244  species,  chiefly  of  interest  from  the  notes  referring  to 
native  names  and  uses  of  many  of  the  plants. 
Libr.  Fairbr.,  Bol. 

75     *Sketches  of  the  Botany  of  South  Africa.    In  the 

South  African  Quarterly  Journal,  voL  i.  Cape  Town,  1830.   8vo.  pp.  27 — 36. 

A  list  of  209  plants  **  generally  flowering  in  the  months  of  December,  Januaxy, 
February  and  March  in  the  Cape  District''  of  slender  value  to  the  student. 
liibr.  Fairbr.,  Bol. 

76    *0n  the  Exotic  Plants  which  have  been  introduced 

into  South  Africa.    In  the  S.  A.  Quarterly  Journal,  vol.  L    Cape  Town,  1830. 
8vo.    pp.  160—171,  293—304,  408—413. 

Papers  chiefly  on  economical  plants,  with  details  of  culture, 
libr.  Fairbr.,  BoL 

77    *[0n  species  of  Aloe  and  Oasteria.]    In  the  S.  A. 

Quarterly  Journal,  voL  i.    Cape  Town,  1830.    8vo.    pp.  90—91. 

Describes  3  species  of  Aloe  and  5  species  of  Oa$teria,  collected  by  the  writer, 
with  the  localities  of  each. 
Libr.  Fairbr.,  Bol. 

Besides  the  above  it  appears  from  the  Proceedings  of  the  S.  A  Institution, 
as  reported  in  the  S.  A.  Q.  Journal,  vol.  i.  p.  83  that  Bowie  read  the  following 
pftpers,  which  were  not  printed  in  the  Journal  in  extento: — 

Aug.  31,  1829.  Remarks  on  the  advantages  of  having  a  Botanic  Garden 
near  Cape  Town  (with  a  short  abstract). 

Same  date.     Sketches  of  the  Botany  of  the  Cape  District,  No.  1. 

Sept.  30,  1829.  Sketches  of  the  Botany  of  South  Africa,  No.  2  (with  a 
short  abstract.  This  is  the  same  as  Art.  75  above,  and  appears  to  have  been 
■eparately  printed  by  the  author). 

78  Bradley,  Richard^  Professor  of  Bot  Cambridge,  d.  1732. 
The  History  of  Succulent  Plants ;  containing  the  Aloes,  Ficoids,  Torch-Thistles, 
Helon-Thijitles,  &c.,  engraved  from  the  originals.  Historia  Plantarum  Succu- 
jentarum,  &c.  London,  1716—1727.  4to.  Decades  v.  70  pp.,  60  pktes. 
[Latin  and  English.] 

A  re-impression,  with  new  title,  appeared  in  1734. 
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79  Brealfir,  Morite,  h.  1802,  d.  before  1851.    ^Generis 

paraai  Hiatoria  Nataralis  atque  Medioa  Disaertatia  Auctor  liauritiiiB 
JBeroUni,  1826.    8yo.    z.  46  pp. 

Describefl  83  speoiefl  of  Asporagas,  the  majority  being  from  the  G»pa. 
Libr.  MaoOw. 

80  Breyn.  Jacob  B.,  Merchant  of  Dantzic»  b.  1637,  d.  1 
*Jaoobi  Breynii  Qedanensis  Ezoticarum  aliarumque  minus  cognitarum 
tarum  oenturia  prima,  oum  figuris  aeneis  summo  studio  elaboratis. 
1678.    foL  min.  i. — ^xxxiv.,  1^^195  pp.  cum  tab.  109,    Index,  Appendix  ( 

ten  Bhyne). 

*ihQ  oopy  in  the  S.  A  Public  Library  is  inscribed  '*  Joannes  Commeifmi 
dono  dariMimi  anctoris;**  it  belonged  to  the  late  Dr  Pappe,  Colonial 
and  leyoal  MS.  names  subjoined  to  the  plates  sre  in  his  haAdmitiiig. 
at  lOi.)    For  the  modem  nomenclature  of   Breyn^s  plants  see  Azt, 


^ 


Libr.  8.  Afr.,  MaoOw.,  Bol. 

81    *Prodromi  fasciculi  rariorum  plantarum  primus 

secundus,  c[uondam  aeparatim  nunc  nova  hac  editione  multum  desiderats 
junctim  editi,  notulisque  illustrati.    Accedunt  ioones  rariorum  et  exoti< 
plimtarum  aeri  incisae,  faadculo  olim  promisso  destinatae.    Quibos 
tnntur  vita  et  effigies  auctoris,  cura  et  studio,  Johannes  Philippi  Breynii,  SS^ 
&c.    Oedani,  1739.    4to.    pp.  108, 64.    Tab.  32. 

The  original  editions  of  the  first  and  second  fSasdouli  were  published  in  1680 
and  1689  respectively.    Quoted  by  Thunbeig  (Flora  Gapensis)  as  treafeii^  of 
Cape  plants.    (Offered  at  21<.)    For  modem  nomenclature  of  the  species  see 
Art.  255,  ITHnymanw^ 
Libr.  MaoOw. 

82  Brongniart^  Adolphe,  b.  1801.    *M^moire  sur  la  FamiUe 

des  Bruniao^.    Paris,  1826.    4to.    p.  357,  cum  tab.  n.  35 — 38. 
Libr.  MacOw. 

83    *M^moire  sur  la  FamiUe  des  Rbamn^s.  Paris,  1826. 

4to.    pp.  L — VIII.,  9 — 78,  pL  1—6. 

Contains  analytical  figures  of  5  Cape  species.  These  drawings  are  rana^afa^ 
sccurate  and  beautiful.    (Pub.  4  fr.  50  c.) 
Libr.  MacOw. 

84  Brown,  John  Croumbie,  ^Reports  of  the  Colonial  Botanist 
for  the  years  1863,  1864, 1865, 1866.   Cape  Town,  1864, 1865, 1866, 1867.  FoL 

The  Beport  for  1866  contains  a  list  of  Cape  trees,  shrubs  and  firnita,  in  tbs 
vernacular  names,  with  a  tolerabljr  complete  identification  of  their  **^^ftn'rt^ 
equivalents.  It  is  much  to  be  desired  that  this  list  should  be  verified  and  eai* 
tended  by  competent  observers  residing  in  the  forest  districts.  It  is  already  hj 
far  the  fullest  printed  list  existing. 
Libr.  S.  Afr.,  MacOw.  (1866),  Bol.  (1865). 

85  Brow%  Nicholas  Edward^  Assistant  Curator  Herb.  Kew. 
^Notices  of  New  Plants,  especially  Stapeliae,  In  Gardeners'  Chronicle.  LmmIod, 
Feb.  3,  Mar.  17,  Apr.  7,  May  5,  June  2,  1877.    Small  fol.] 

86    ♦+The   Stapeliae  of  Thunberg's  Herbarium,  with 

descriptions  of  four  new  Genera  of  Stapelieac.    In  Journal  of  the  Ltw^fj^p 
Society,  vol.  xvii.     London,  1878.     pp.  162—172.     2  plates  (xi.,  ill.). 
Libr.  Bol.,  MacOw. 
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f  87  Brown,  Nicholas  Edward.  *[0n  Quaqtia,  a  new  genus  of 
Ifldepiadeaa.]  In  Gardeners'  Chronicle,  voL  xn.  N.S.,  x^o.  288.  Jufy  3, 1879. 
pp.  8 — 9. 

I>esexibe8  Quaqua  HotUntotorum^  N.  E.  Brown.    A  new  Stapelioid  plant  from 
Colonial  Namaqn aland,  with  excellent  figures. 

88  Brown,  Robert,  b.  1773,  d.  1858.  ♦On  the  Proteaceae  of 
Jnssieu.  By  Mr  Robert  Brown,  Librarian  of  the  Linnean  Society.  Read 
Jan.  17,  1809.  In  Linnean  Society's  Transactions,  voL  x.  London,  1810.  4to. 
PPl  15 — ^226,  with  S  plates. 

The  first  thoroughly  philosophioal  treatise  upon  this  order  so  characteristio 
of  the  Sonth  African  Flora.    (Sells  98.) 
liibr.  S.  Afr.,  Bol. 

89     *Description  of  the  Female  Flower  and  Fruit  of 

Rafietia  Amoldi^  and  the  structure  of  Hydnora  africaiut.     London,  1844. 
4to.,  with  9  plates.    Reprinted  from  the  Transactions  of  the  Linnean  Society, 
voL  XIX.     pp.  221—247. 
liibr.  kaoOw.,  Bol. 

90  Bruinsma,  A.  F.  A.    De  Diosma  crenata.    Dissertatio. 

Lugd.  Batavorum,  1838.    4to. 

91  Bnchenan,  Franz,  M.D.,  b.  1831.  •fMonographie  der  Jun- 
caoeen  vom  Cap,  bearbeitet  von  Franz  Buchenau,  In  Abhandlungen  des 
Katurwissenschaftlichen  Vereines  zu  Bremen.  Band  iv.  Heft  4.  Bremen, 
1876.     8vo.    pp.  393—612.    Tab.  v.— xi. 

The  plates  are  exoelleni  Ck>mpare  a  brief  note  by  P.  MacOwan  on  Junetu 
e/jf^tnu,  jL.  as  a  Cape  plant,  in  Cape  Monthly  Magazine.  Cape  Town,  Aug.  1877. 
Libr.  MaoOw.,  Bol 

92  BudL  H.  W.,  M  D.,  b.  1796.    *Echia  Capensia  disposuit 

H.  W.  Buek,  Med.  Dr.  Hamburgensis.  In  Tfinnaea,  voL  xi.  Halle  a.  d.  S. 
1837.     8to.    pp.  129—149. 

Refers  to  Ecklon's  collected  species  of  L6bo$temon  and  may  be  oseMly  com* 
pared  with  Lehmann's  Monograph,  '*  Plantae  e  familia  Asperifoliarom  nneiferae.*' 
It  is  much  to  be  regretted  that  the  author  did  not  quote  the  numbers  of  ^ 
plants  of  Drdge  and  Zeyher,  with  which  he  worked, 
libr.  8.  Afr.,  BCaeOw.,  Bol. 

93    *6enera,  Species  et  Synonyma  CandoUeana,  alpba- 

betioo  ordine  dispoeita,  seu  Index  generslis  et  specialis  ad  A.  P.  De  Can- 
dolle  Prodromimi  Systematis  Nat  Regn.  Vegetabifis,  Partes  iv.  Berolini  et 
Hambui^gi,  1840—1874.    8vo. 

Part  I.  Berol.  1842.  pp.  i — ^ix.,  1 — 424  is  the  index  to  yols.  i. — iv.  of  the  Pro- 
dromus.  Part  n.  BeroL  1840.  pp.  i. — ^Yni.,  1 — 228,  to  vols,  v.,  vi.,  and  Sect  1 
of  voL  vn.,  thus  comprising  the  whole  of  the  order  CompoeitflB.  Part  ui.  Hamb. 
1866,  including  vol.  vu.  eection  2,  and  vols,  vm. — xai.  Part  iv.  Hamb.  1874, 
completing  the  work.  (Pub.  50  fr.) 
libr.  MacOw.  (parts  i.  and  n.). 

94  Bnnbory,  Sir  C,  J.  F.  *f  Journal  of  a  Residence  at  the 
Cape  of  Good  Hope,  with  excursions  into  the  interior,  and  notes  on  the  Natural 
History  and  the  Native  Tribes.  London,  1848.  8vo.  L — ^xiL,  1 — 297  pp., 
5  plates. 

Contains  some  good  descriptions  of  the  aspects  of  vegetation  in  different  parts 
of  the  Colony.    (Sells  about  55.) 
liibr.  S.  Afr. ,  Bol. 
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95  Bnrohell,  William  J.  ^Travels  in  the  interior  of  Soutbemi 
Africa,  by  William  J.  Burchell,  Esq.,  with  an  entirely  new  Map,  and  numettMli 
Engravings.  London,  1822.  2  vols.  4to. — Vol.  i. :  L — xn.,  1 — 682  pp.,  withi 
10  plates  in  aquatint^  50  woodcut  vignettes,  and  map. — ^VoL  u. :  i. — ^ir.,  1^' 
648  pp.  with  10  plates  in  aquatint,  and  46  woodcuts. 

Burchell  travelled  in  the  Colony  between  1810 — ^1815.  This  work  will  alwmjs 
remain  of  sterling  valae  to  the  geographer  and  naturalist  from  its  extreme  ma- 
curacy  of  observation  and  record.  To  botanists  it  is  especiaUy  of  value  fron 
its  graphic  description  and  figures  of  the  vegetable  landscape, — its  copious  notes 
of  plants  collected  en  route,  and  its  descriptions  of  several  new  genera  and  spedes. 
(Pub.  £9.  9«.,  sells  for  30«.  to  40f .) 
Libr.  S.  Afr.,  P.E.,  Gr.  Rt.,  MaoOw.,  Fairbr.,  Bol. 

96    *Catalogus  Geographicus  Plantarum  Africae  Australis 

Extratropicae.    MS.    14  vols.  12mo. — In  the  Library  of  the  Herbarium  of  the 
Royal  Botanic  Gardens,  Kew. 

This  important  manuscript  contains  the  rotation-list  of  plants  ooUeeted  by 
Burchell  during  his  South  African  travels.  To  each  specimen  was  aflixei  a 
number  corresponding  to  the  entry  of  locality  and  date  of  ooUeotion  given  in 
the  Catalogue.  The  numbers  run  from  1  to  8789;  the  dates  from  5th  Dee.  1810 
to  Ist  Aug.  1815 ;  and  there  are  about  488  stations  recorded,  several  of  which 
are  repeated.  The  Catalogue  was  intended  for  publication  (see  Trav^  i.  p.  18), 
but  this  design  was  never  fulfilled.  Only  a  small  proportion  of  the  entries  have 
both  the  generic  and  specific  names  of  the  plants  filled  in ;  veiy  many  shew  oii^ 
the  former ;  while  in  nnmerous  instances  the  line  following  the  rotation  numbor 
is  left  blank.  Hence  the  Catalogue  in  its  present  state  is  rather  potentially 
than  actually  useful.  Properly  collated  and  completed  from  the  determinationi 
of  the  Eew  set  of  the  Plantae  Burchellianae,  it  would  form  a  valuable  adjimet 
to  Dr^ge's  Dooumente.  It  is,  however,  to  be  remarked  that  a  oonsiderable 
number  of  Burohell's  plants  have  never  yet  been  detennined,  and  that  not  a 
few  appear  to  be  forms  which  have  not  been  collected  before  or  since  his  time. 
Owing  to  repetitions  of  numbers  for  the  same  species,  and  the  loss  of  one  parcel 
in  transmission,  the  number  of  species  collected  falls  considerably  shcvt  of  the 
last  Catalogue  number,  and  may  possibly  not  exceed  three  thousand. — The  fol- 
lowing are  given  as  specimens  of  the  entries  in  the  MS. : — 

**0n  the  right  bank  of  the  Ky-Gariep  at  the  Zoutpans  Drift»  28  and  29  October, 
1811. 

1752.    CrotaJaria  virgultalis,  D. 

Along  the  rivulet  on  the  upper  side  of  Grahamstown  (by  Capt.  Harding's). 
27  August,  1813. 

3529. 

8530,  &Q.  Ac," 

97  Burke,  Joseph.  *[Extracts  from  Journals  of  Travel  in 
South  Africa.]  In  Hooker's  London  Journal  of  Botany,  voL  rv.  pp.  643 — 653. 
VoL  V.  pp.  14—22,  109—134,  313—344,  430—435.     London,  1845—46.    8va 

A  very  interesting  account  of  the  first  botanical  journey  in  the  rich  district  of 
the  Magaliesberg,  Transvaal  Burke  travelled  as  a  botanical  and  zoological 
collector  for  the  Earl  of  Derby  in  1840 — 41,  and  was  accompanied  by  Charles 
Zeyher  of  Uitenhage.  The  genus  Burkea  was  dedicated  to  him  by  Sir  W.  J. 
Hooker.    Compare  ZeyheFi  Art.  551. 

Libr.  S.  Af.,  MacOw.,  Bol. 

98  Bnrman^  Jan,  Prof.  Bot.  Amsterdam,  b.  1706,  d.  1779. 
'^Thesaurus  Zeylanicus,  exhibens  plantas  in  Insula  Zeylania  nasoentes 
inter  quas  plurimae  novae  species  et  genera  inveniuntur,  omnia  ioonibus 
illustrata  ac  descripta,  cura  et  studiis  Job.  Burmanni*  Amstelaedami,  1737. 
4to.    235  pp.,  ind.,  cum  tab.  aen.  110.    Appendix  :  '^Catalogi  duo  Plantarum 
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kfeksanarum  quamm  prior  coznplectitur  Plantas  ab  Hermanno  observatas, 
posterior  vero  illas  continet  quas  Oldenlandius  et  Hariogius  indagarunt.'* 
ip.  1 — 34.  Item :  ^'  Plantae  exoticae  in  Capite  Bonae  Spei  aeque  laete  germi- 
lantes  ac  in  earum  patna." 

Of  little  interest  to  Cape  stndents  excepting  for  the  catalognes  in  the  Ap- 
pendix.   The  list  of  introduced  plants  is  probably  the  oldest  on  record.    (Sells 
6s.  to  Ss.) 
Libr.  S.  Afr.,  MacOw. ,  Bol. 

99  Slinnan,  Jan.     ^Decades  Plantarum  Africanarum  X  ad 

nvuzn  delineatarum  iconibus  ac  descriptionibus  illustratanun.  Amstelaedami, 
1738 — 39.     4to.     i.— viii,  1—268  p.,  Index,  Tab.  i.— C. 

There  is  a  separate  title-page  to  each  Decade,  and  a  fine  portrait  of  the  editor 
by  Houbraken.    Copies  are  frequently  offered  wanting  the  portrait ;  those  with 
ooloiired  plates  are  rare.    (Priced  by  Friedliinder :  tab.  nigr.  7  marks ;  tab.  ooL 
30  marks.) 
Libr.  S.  Afr.,  MacOw.,  Fairbr.,  Bol. 

100     *Wachendorfia,     Amstelaedami,   1757.    Folio,  p. 

4.  tab.  1. 

'Another  impreBsion  appeared :  Gera,  1771.  4to.   xii.  p.  8,  tab.    The  plates 
are  Tery  fair  representations  of  two  Cape  species. 
Libr.  Bol.    (4to.  ed.) 

101  Burman^  Nicolaaa  Laurens.  Son  of  Jan,  b.  1734,  d. 
1793.  'Specimen  Botanicum  de  Oeraniis,  Lugduni  Batavorum,  1759.  4to. 
52  p.,  2  tab. 

The  earliest  treatise  on  the  genus.    The  plates  represent  11  species.    Some 
of  the  figures  are  quoted  by  De  CandoUe  in  the  Prodromus.    (Sells  3$.  6<2.) 
Libr.  Bol. 

102    *Flora  Indica :  cui  accedit  series  Zoophytorum,  nee 

Don  Prodromus  Florae  Capensis.    Lugd.  Bat.  1768.    4to.    pp.  241,  ind,  67 
tab.  praeter  Prodr.  Flor.  Cap.  28  p. 

The  plates  are  exclusively  Indian  plants.    The  catalogue  at  the  end  is  nothing 
more  than  Oldenland's  collection  printed  in  the  Thesaurus  Zeylanicus,  bat  ar- 
ranged according  to  the  Linnean  system.    (Sells  108.  to  129.) 
Libr.  MacOw.,  Bol. 

Cryptogamic  Botany. 

103  BarUy/  Lady.  *fRevised  List  of  the  Ferns  of  South 
Africa,  arranged  according  to  the  second  edition  of  Hooker  and  Baker's  Syn- 
opeis  Filicum.  Reprinted  from  the  Cape  Monthly  Magazine,  vol.  z.  N.S. 
pp.  193—207.     Capetown,  1875.    8vo.    pp.  15. 

Li  this  reprint  Lady  Barkly  enumerates  15S  species  of  South  African  Ferns ; 
and  in  an  autograph  MS.  note  appended  to  a  copy  in  Library  Bol.  indicates  two 
additional  new  species.    An  excellent  sketch  of  the  Greographical  Distribution 
of  Cape  Ferns  follows  the  enumeration. 
Libr.  S.  A£r.,  MacOw.,  Bol. 

104  Berkeley,  Rev.  Miles  Joseph.  *0n  two  Hymenomycetous 
Fungi  belonging  to  the  Lyooperdaceous  group.  In  Hooker's  London  Journal 
of  Botany,  voL  u.  London,  1843.  8vo.  pp.  200—205,  with  3  plates.  (Tab. 
v.,  n.,  vu.) 

•     Libr.  8.  Afr.,  MacOw.,  Bol. 
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105  Berkeleyi  Rev.  MUes  Joseph.    ^Enumeration  of  Fungi 

coUected  by  Herr  Zeyher  in  Uitenhage.  in  Hook.  Lond.  Joum.  Bot.  toL  il 
London,  1843.    pp.  507-— 527,  with  plate.    (Tab.  zzil) 

Important  oontribntionB  to  Gape  mycology  oontaining  notes  of  83  speeies.  of 
which  17  are  here  first  described.    Excellent  figures  of  8  speoies  are  given, 
liibr.  S.  Afr.,  MacOw.  (MS.  transcript),  Bol. 

106    •Decades  of  Fungi.    In  London  Journal  of  Botany, 

vol  m.  London,  1844.  8va  First  Decade,  pp.  185—194,  with  8  plates. 
(Tab.  v.,  vi.) 

Contains  notices  of  5  Gape  Fungi,  8  of  which  were  prerioualy  unde8Ciihed« 
including  the  rare  and  cuiious  Broomeia. 
Libr.  S.  Afr.,  Bol. 

107    *An  Enumeration  of  the  Fungi  collected  at   the 

Gape  of  Gkxxi  Hope  during  the  stay  of  the  English  Transit  of  Venus  Expedition 
in  1874.  In  Trimen's  Journal  of  Botany,  vol.  v.  N.S.  London,  1876.  8va 
pp.  173—176. 

Gontains  desariptions  of  81  species,  of  which  6  are  new. 
Libr.  MacOw. 

108    •Two  new  Fungi.  In  Gardeners'  Chronicle.  London, 

1876  (June  17).    p.  785. 


Gives  figures  of  Kalchbrennera  Tuekiii  Berk,  and  MacOtDanites 
Ealchb.,  the  latter  under  the  name  MaeOtoanict,  which  is  pre-oooupied.     See 
also  Trimen*B  Joum.  Bot.,  vol.  v.  N.S.    1876.    pp.  S48— 249,  where  the  sub- 
stance  of  the  article  and  the  figures  are  taken  over. 
Libr.  S.  I^,,  MaoOw. 

109  BeBchereUe,  EmUe.  Note  sur  les  Mousses  des  lies  St  Paul 

et  Amsterdam.  In  Oomptes  Rendus  de  TAcad.  dee  Sciences.  Pans,  1876.    4toi 
Describes  6  species  from  St.  Paul,  and  9  from  Amsterdam  Island. 

110  Bratm,  Alexander.    Professor  of  Bot  Berlin,  b.  1805, 
d.  1877.  Ueber  MartUia  und  Filrdaria.  In  Proceedings  of  the  Berlin  Academy, 

186a    8vo. 

An  abstract,  with  i^ynoptio  list  of  species,  is  given  in  Seemann's  Journal  of 
Botany,  vol  n.    pp.  28—82.    Gontains  8  Gape  species. 

111    *I)ie  Characeen  Afrika's,  zusammengestellt  von  A. 

Braun.    Aus  dem  Monatsbericht  der  K5niglichen  Akademie  der  Wias.  yom 
Dea  1867.    Berlin,  1868.    8vo.    pp.  782—872. 

Gontains  extended  descriptions  of  16  Gape  and  Natal  species,  of  which  6  are 

not  found  in  other  parts  of  the  continent. 

Libr.  liacOw.  „ 
c  iriie  Eari  Oi  . 

^^^"VaL^^'*^''^*^S-    P'^-^ndB.tAMarsiliarumetPiltUariarum.    In 

Hook^.    Gompare  Zeyher.  X-        j^  g     j^^^       ^g^g  ^^^^ 

Libr.  S.  Af.,  MacOw.,  Bol.  "•  -^  •«•     ^  ^""»    0*0.^.^. 

^ .     -^  _        _     .    _^  to  the  Gape,  with  brief  analytical  oharaoters, 

98    Burman,  Jan,  Prof.  Bo*  of  I868,  Art.  no. 

♦Thesaurus  Zeylanicus,  exhibens    plat  -tpfat    A    ifiOfi      •!>       1     * 

inter  quaa  plurimae  novae  species  et  /•»  b.  1761,  d.  lo2o.  IJryoioglft 
illustrata  ao  descripta,  cura  et  studiis  J<n  dis^jositio,  historia  et  descriptio  om- 
4to.    235  pp.,  ind,  cum  tab.  aen.  110.    A  cogptorum  cum  synonymia  ex  and 

edecim.    Lipdae,  1826 — 1827.    2  vola 
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8va— VoL  L     1826.    pp.  1— 746.— VoL  n.    1827.    pp.  i.--xlvL,  1—772.    Ind. 
ppt  778—848.    Plates  l— x.    Suppl.  to  voL  i.  pp.  747—856.    Plates  I.— in. 

GontaiDB  descriptions  of  some  Cape  Mosses  collected  by  Menzies,  Borchell 
and  others.    (Priced,  1877,  7  marks.) 
Libr.  Bol.,  MacOw. 

114  Bmchy  Philipp.    Musci  Eraussiani.    In  the  Begensbui^ 

"Flora."     1846.    pp.  132—134. 

Known  to  ns  bj  the  title  only.    In  the  same  Jonmal  is  also  a  paper  on 
Gneinzins'  Natal  mosses,  qnoted  by  G.  Mueller  (Synopsis),  and  also  by  Jaeger. 

115  Bnchanaily  Rey.  John,  M. A.  *f  Revised  List  of  the  Ferns 
of  NataL  Reprinted  from  the  *^  Natal  Colonist''  Natal :  P.  Davis  and  Sons,' 
Durban  and  Maritaburg,  1875.    12mo.    p.  30. 

An  extremely  careful  and  valuable  performance,  deserving  of  better  typO- 
graphieal  form  and  a  wider  circulation. 
Libr.  MacOw. 

c 

Phanerogamic  Botany, 

116  do  CandoUe,  Augustin  Pyramus,  b.  1778,  d.  1841.  *PIan- 
tanim  Historia  Succulentanun.  Histoire  des  Pliuites  Grasses  avec  leurs  figures 
en  oouleura,  dessin^  par  P.  J.  Bedout^.  Paris  (Garaery),  1799 — 1829. 
XXXL  fasciculi    Folia     159  p.,  185  tab.  col. 

This  splendid  work,  containing  many  plates  of  Gape  succulents,  is  almost 
always  in  an  incomplete  state.  Fasciculi  i. — xz.,  with  120  plates,  and  as  many 
pages  of  text,  with  title,  preface,  and  index,  form  the  first  volume.  These  were 
followed  by  faso.  xxi. — xxvm.,  containing  plates  and  text  numbered  from  181 — 
159  (as  f^  as  Mesembryanthemitm  viridiflorum)  but  without  title  or  index. 
Faso.  XXIX. — ^xxxi.,  comprising  18  plates,  were  published  by  (^ameiy  of  Paris 
in  1828—29,  with  the  assistance  of  the  botanist  A.  Guillemin ;  but  Pritzel  re- 
marks that  these  can  scarcely  be  said  to  have  been  published,  since  they  are  not 

even  found  in  the  author's  library,  and  are  extremely  rare. There  are  two 

impressions  of  this  work;  one  in  folio  (of  which  plates  189 — 142  are  often 
wanting,  or  supplied  from  the  smaller  edition)  published  at  980  fr.;  and  an 

edition  in  quarto  published  at  872  fr. (Copies  of  the  folio  ed.  with  168 

plates,  as  complete  as  the  work  is  usually  found,  are  offered  at  £5  to  £6.) 
Libr.  S.  Afr.  (fol.  168  pi.,  4to.  167  pi.),  Bol.  (fol.  169  pi.  and  fol.  144  pL,  in- 
duding  9  of  tne  18  rare  pL). 

117    Note  sur  lea  genres  Diaeia  et  Montbretia.    In  Bull. 

SocPhiL     1803.    p.  251. 

118    Note  sur  le  feuillage  des  Cliffortia.    In  Ann.  des 

Sdenoea  Nat,  voL  i.    Paris,  1824.    p.  447. 

119    Mdmoire  sur  le  Vietisseuxia.    In  Ann.  Mus.  d*Hist. 

Nat  n.  pp.  136—141. 

■ 

de  Candolle^  A.  P.,  et  P.  J.  Bedoute.    See  Art.  393. 

120  de  CandollOy  A.  P.,  et  Alphonse  de  GandoUe.  *Prodromus 

Systematis  Naturalis  Resni  YegetabiUs  sive  Enumeratio  C!ontracta  Ordinum 
QiBnerum  Spedenunque  huouaque  cognitarum,  juzta  Methodi  Naturalis  nor- 
i&as  digesta.    Parisiis,  1824—1874.    17  vols.  (24  parts).    8vo. 

The  great  Encyclopapdia  of  phanerogamic  exogenous  botany,  being  thus  far 
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an  enumeration  of  all  known  plants.    The  contents  of  vols.  i. — nz.  are 
rated,  bo  far  as  relates  to  CSape  plants,  in  Hanrey  and  Bonder's  Flora  Gai 
but  the  remaining  yolumes  will  remain  indispensable  in  Cape  botany  until 
pablioation  of  that  work  is  completed.    There  is  an  Index  of  Genera  to 
Yol.;  a  combined  index  to  vols.  i. — x.  at  the  end  of  voL  x.;  and  a  general 
to  the  whole  work  closes  vol.  xvii.    For  Index  of  Species  see  Btiek,  Art.  -^ 
(PubL  in  paper  280  fr.     Copies  half -bound  are  offered  at  £12,  or  wiui  BoekV, 
Index,  £16.) 
Libr.  S.  Afr.,  P.E.,  MacOw.,  Bol. 

121  de  CandoUe.  Alphonse  Louis  P.  P,  Son  of  Aug.  Pyr, 
b.  1806.  Monographie  des  (^unpanul^es.  Paris,  1830.  4to.  pp.  viii.,  3S4 
20  tab. 

Contains  many  Cape  species.    (Pub.  25  fr.) 

122 *G^ogTaphie  botanique  raisonnfe  ou  exposition  des 

faits  principaux  et  des  lois  concemant  la  distribution  g^ographique  des  plants 
de  ripoque  actuelle.  2  tomes.  Paxis,  1855.  8vo.  pp.  xxxiL,  iv.,  1366. 
2  maps. 

Treats,  in  part,  of  the  distribution  of  Cape  plants.    (Pub.  20  fr.) 
liibr.  S.  Afr. 

123    *Espfeces  Nouvelles  du  Genre  Thesium  pr&  k  la 

Soc.  phys.  et  hist.  nat.    Geneve  le  28  mai,  1856.    Geneve  6  Juin,  1857. 

Incorporated,  with  modifications,  in  the  Prodromus  Syst.  Nat.  Begn.  Veg., 
Tol.  xnr.  Confer  Sender  Enum.  Santal.,  Arts.  4S0 — 431,  which  appeared  im- 
mediately after  the  aboye  (21  June,  1857),  and  gave  rise  to  a  warm  controTersT. 

124  de  Gandolle,  A.  L.  P.  P.,  et  de  Gandolley  Casimir  (son  of 

Alphonse^.  ^Monographiae  Phanerogamanun  Prodromi  nunc  continuatic^ 
nunc  revisio,  auct.  A.  et  C.  de  CandoUe,  aliisque  botanicis  ultra  memca^tis.— 
VoL  I. :  Smilaceae,  Bestiaceae,  Meliaceae.  Parisiis,  Junio,  1878.  8to.  ppi 
i. — ii.,  783,  tab.  9.— VoL  n. :  Araceae.  Parisiis,  Sept.  1879.  8vo.  681  pp.— 
VoL  in. :  Philydraceae,  Alismaceae,  Butomaceae,  Juncagineae,  CommelinaoBae, 
Cuciurbitaceae.    Paris,  Junio,  1881.    8yo.     1009  pp.,  tab.  8. 

The  yolumes  of  this  important  work  hitherto  published  are  chiefly  yalnaUe 
to  the  worker  in  Cape  botany  for  the  revision  of  the  difficult  order  Bestiaceae 
by  Dr  M.  T.  Masters,  with  several  plates  in  vol.  i.,  and  for  M.  Cognianz's 
monograph  of  the  Cucurbitaceae  in  vol.  in.  (Publ.  vol  i.,  80  fr. ;  vol.  u.,  18 fir.; 
voL  III.,  30  fr.) 
Libr.  MacOw.,  Bol. 

126  Gannioliaely  Dugald,  b.  1772,  d.  1827.  *[An  account  of 
the  Botany  of  some  portions  of  South  Africa.]  In  Hooker's  Botanical  Miacet 
laiiy,  vol.  II.     London,  1831.    8vo.    pp.  1—69,  259—289. 

This  is  contained  in  a  brief  memoir  of  the  writer,  who  was  a  Captain  in  the 
72nd  Begiment,  and  present  at  the  taking  of  the  Cape  in  1806.    He  botanized 
near  the  Mnizenberg  Pass,  and  at  Algoa  Bay,  at  both  of  which  places  he  was 
stationed  for  some  time. 
Libr.  S.  Afr. 

126  Gavanilles,  Antonio  Josi,  Prof.  Bot.  Madrid,  b.  1745,  A 
1804.  ^Icones  et  Descriptiones  plantarum  <}iiae  aut  sponte  in  Hispaoia 
crescunt,  aut  in  hortis  hospitantur.  Matriti,  1791 — 1801.  6  vols,  folia 
Tab.  600. 

Contains  several  Cape  plants.    (720  fr.  at  Barcelona.    Offered  rccentlj  st 
£12.) 
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127  CavanilleSy  Antonio  Jos^,  *MonadeIphiae  dassis  disser- 
aiioneB  Decern.  Matriti,  ex  tjpographia  regia,  1790.  4to.  x.,  463  pp., 
»6tabu 

Ckyntains  xxumy  figures  of  Cape  Malvaceae,  Byttneriaceae  and  Geraniaoeae. 
Iiibr.  MacOw.  (Dias.  i. — vi.). 

128  CluunissOy  Adalbert  von,  b.  1781,  d.  1838,  and  Diedrich 
BchlechtendaL  *De  Plantis  in  Expeditione  Speculatoria  Bomanzoffiana  ob- 
aervatis  rationem  dicunt  A.  de  Chamiflso  et  D.  de  Schlechtendal.  In  Linnaea, 
FoL  L — X.    BeroL  182ft— 36.    8vo. 

Adelbert  Yon  Chamisso,  the  well-known  author  of  *'The  Shadowless  Man," 
joined  the  Bnssian  exploring  expedition  fitted  out  in  1815  by  Count  Bomanzoff, 
and  botanized  at  the  Cape  of  Good  Hope  during  the  detention  of  the  "  Buriok  " 
in  Table  Bay.  This  was  only  from  March  31  till  April  8,  1818,  but  the  number 
'  of  jilants  ooUeeted  by  him  and  his  colleague  Eschsoholz  is  very  considerable. 
It  18  curious  that  no  Heaths  appear  among  the  number.  The  collections  were 
elaborated  with  the  assistance  of  Dr  Sdilechtendal,  then  in  charge  of  the  Boyal 
Herbarium  at  Berlin,  and  are  arranged  in  their  systematic  order,  not  in  geo- 
graphical sections.  Hence  it  is  impossible  to  give  separate  references. 
Iiibr.  S.  Air,,  Bol.,  MacOw. 

129    *Flantae  Ecklonianae,   Gentianeae,  Rosaceae,  et 

generis  Eucleae  species  duae.    In  Linuaea,  vol.  vi.    BeroL  1831.    8vo.    pp. 
343—351. 

Iiibr.  S.  Afr.,  MacOw.,  Bol. 

130    *Flantae  Ecklonianae.    Oentianarum  et  Rosacearum 

novarom  deecriptiones  fusiores  addit  A.  de  Chamisso.    In  Linnaea,  voL  viii. 
BeroL  1833.    8vo.    pp  52—56. 

Treats  of  four  species  only. 
Iiibr.  S.  Afr.,  MacOw.,  Bol. 


131    ChapmaiL  James. 

rica.    2  vols.    Londfon,  1858. 


Travels  in  the  Interior  of  South 
Africa.  2  vols.  ~  London,  1858.  8vo.  With  a  botanical  appendix  by  John 
Sanderson  and  Rev.  Edward  Armitage. 

Iiibr.  S.  Afr.,  P.E.,  Gr.  Bt. 

132  Choisy,  Jacaues  Benys,  Prof,  at  Geneva,  b.  1799,  d.  1859. 
M^moire  sur  la  famille  aes  Selagin^es.    Geneve,  1823.    4to.    44  pp.,  5  tab. 

Embodied  in  vol.  xn.  of  de  CandoUe's  Prodromus. 

133  Gonunelin,  Jan,  Prof.  Bot.  Amsterdam,  b.  1629,  d.  1692. 
*Horii  Medici  Amstelodamensis  rariorum,  turn  orientalis,  quam  occidentalis 
Indiae,  aliarumque  peregrinarum  plautarum  magno  studio  ac  labcre,  sumtibus 
dvitatis  Amst^odamensis  loiuza  annorum  serie  collocatarom  descriptio  et 
ioones  ad  viviim  aeri  incisae.  Opus  posthumum.  Latinitate  donatum,  notis- 
que  et  obeervationibas  illustratum  a  Frederico  Huyschio  et  Francisco  Eigge- 
lario.  Amstelodami,  apud  P.  et  J.  Baen,  1697 — 1701.  2  vol.  folio. — rara 
prima:  1697.  220  pp.,  112  tab. — Pars  altera,  auctore  Gaspare  Commelino: 
1701.    224  pp.,  ind.,  112  tab.     (Latin  and  Dutch.) 

Contains  figures  of  many  Cape  plants  characterised  by  Linnaeus  as  "  fignrae 
splendidae."  The  copy  in  the  S.  A.  Public  Library  bears  the  autograph  of  the 
well-known  Aylmer  Bourke  Lambert,  author  of  a  magnificent  work  upon  the 
f*enns  Pinus,  and  most  of  the  plates  bear  the  Linnean  names,  apparently  in  his 
handwriting. 
Libr.  S.  Afr.,  MacOw.,  Bol. 
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134  CSommelmy  Kasper,  Prof.  Bot.  Amst.,  b.  1667,  d  1731. 

*Horti  Medici  Amstelaedamensis  plantae  rariores  et  exoticae  ad  yiyum  aoi 
incifiae.  Lusduni  Batavorum,  1706.  4to.  Prae£,  48  pp.,  48  tab.  (AiKitliier 
edition  dated  1715  does  not  differ.) 

Contains  figures  of  many  Cape  plants, 
labr.  S.  Afr.,  MaoOw.,  BoL 

135    *Fraeludia  botanica  ad  publicas  plantarum  exotica- 

rum  demonstrationes ;  his  aooedunt  plantarum  rariorum,  m  Praeludiis  botanicas 
reoemdtarum,  icones  et  descriptionefi.  Lugduni  Batavorum,  1703.  4ta.  85  pp., 
33  tab.    Idem.    Lugd.  Bat.  1715.    4to.    85  pp.,  33  tab. 

Contains  several  plates  of  Cape  plants. 
Libr.  S.  Air.,  MaoOw.  (first  impression). 

136  Cruse,  WUhelm,  Prof,  at  Konigsberg,  b.  1803.     ♦De  Bu- 

biaoeis  Capensibus  praecipue  de  genere  AiUhospermo.    Diiasertatio  Inauguralia. 
Berolini,  1825.    4to.    pp.  24,  tab.  2. 

Libr.  S.  Air.,  MacOw.,  Fairbr.,  Bol. 

137    *De  Anthospenneis,  Rubiacearum   sectione.     In 

Linnaea.    Berol.  1831.    8vo.    pp.  1 — 21. 

A  recension  of  the  previoas  work  with  collation  of  £cklon*s  colleetions.    Com- 
pare Cham,  and  Schlect.  de  BaUaceis.    Linnaea  in.    1828.    p.  309. 
Libr.  S.  Afr.,  MaoOw. 

138  Plantae  Ecklonianae.    Rubiaceae,  auct.  0.  Cruae. 

Li  Linnaea,  voL  vii.    BeroL  1832.    8vo.    pp.  132—135. 

From  the  text  of  this  opusoole  it  is  evidently  by  the  same  author  as  the  two 
previous  memoirs ;  the  change  of  initial  is  due  to  translation. 
Libr.  S.  Afir.,  MacOw.,  BoL 

139  Curtis,  William,  Founder  and  Editor  of  Bot.  Mag.,  b.  1746, 

d.  1799.  *The  Botanical  Magazine,  or  flower-garden  displayed ;  in  which  the 
most  ornamental  foreign  plants,  cultivated  in  the  open  ground,  the  menhouae 
and  the  stove,  will  be  accurately  represented  in  their  natural  ooloiurB.  To 
which  will  be  added  their  names,  class,  order,  generic  and  specific  characters, 
aooording  to  the  celebrated  Linnaeus ;  their  places  of  growth  and  times  of 
flowering,  together  with  the  most  approved  methods  of  culture.  A  work  in- 
tended for  the  use  of  such  ladies,  gentlemen  and  gardeners  as  wish  to  become 
scientifically  acquainted  with  the  plants  they  cultivate.  London  (various  pub- 
lishers).   1787—1881.     106  vols,  lai^  8vo.    6533  col.  plates  and  text 

Series  I.,  vols.  1 — 53,  being  vols.  1 — 14  by  W.  Curtis ;  vols.  16 — 42  by 
J.  Sims ;  vols.  43—53,  or  New  Series  vols.  1 — 11  by  J.  Sims,  plates  1 — 27H 
with  text,  1786--1826,  and  index  to  the  first  42  vols.     1817. 

Series  II.,  vols  54 — 70,  or  New  Series  vols.  1 — 17,  plates  2706 — 4131,  by 
S.  Curtis  and  W.  J.  Hooker,  with  text,  1827—1844. 

Series  III.,  comprising  the  plants  of  the  Royal  Gardens  of  Eew  and  of 
other  botanical  establishments  m  Great  Britain,  with  suitable  descriptions, 
and  a  supplement  of  botanical  and  horticultural  information,  vols.  71 — 106,  or 
Third  Series  vols.  1—36,  plates  4132—6533,  by  W.  J.  and  Joseph  Dalton 
Hooker,  with  text,  1846—1881.    (In  progress.) 

The  earlier  volumes  of  this  magnificent  series  of  coloured  plates  contain  a 
vast  number  of  Cape  plants,  which  were  then  in  high  fashion  among  horti- 
oulturists.    (The  lliird  Series  was  published  at  42«.  per  volume.    Complete 
sets  of  the  whole  work,  now  somewhat  scarce,  fetch  about  £100.) 
Libr.  S.  Afr.,  Bol. — (MacOw.  i.— xl.). 
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Cryptogamic  Botany. 

140  Crombie,  James  M,  *New  Lichens  from  the  Cape  of 
ood  Hope.  In  Trimen's  Journal  of  Botany.  London,  1876.  8yo.  Vol.  tjy, 
X  19 — 21. 

Idbr.  MaeOw. 

141     *Lichenes  Capenses:  an  enumeration  of  the  Lichens 

alDected  at  the  Cape  of  Gkx)d  Hope  by  the  Eev.  A.  E.  Eaton  during  the 
^enua-Transit  Expedition,  1874.  in  Journal  of  Linnean  Society.  London 
fuly),  1876.    8vo.    VoL  xv.    pp.  165—180. 

The  author  enumerates  97  speoies,  of  whioh  81  are  desoribed  as  new  by  Ny- 
lazider. 

MaoOw.,  Bol. 


142     Cooke,  Mordeoai  GiibiU,    ^Exotic  Fungi.    In  Grevillea, 
roL  n..  No.  49.    London,  1880.    8vo.    pp.  14 — 15. 

Sxxuxnerates  nine  species  from  Natal. 
Idbr.  MacOw. 
Bee  also  Ealchbrenner,  Arts.  268,  269. 


D 

Plumerogamic  Bota/ny. 

143  Becaisne,  Joseph,  Prof  in  Paris,  b.  1809,  d.  1882.  Note 
Bar  trois  esp^cee  de  Hydnora.  In  Bulletin  de  la  Soci^t^  Bot.  de  France. 
1873.    pp.  76—77. 

Merely  proposes  subgenerio  division  of  Hydnora  according  to  the  trimerous 
or  tetramerous  arrangement  of  the  floral  organs. 

144  De  la  Soche,  Daniel,  b.  1743.  *Descriptiones  plantarum 
aHquot  novarum  Diseertatio.  Lugd.  Batavorum,  1766.  4to.  35  pp.,  6  tab. 
cd. 

Quoted  by  Thunberg  as  containing  Cape  plants. 
Idbr.  S.  Afr.  (plates  uncoloured). 

145  De  la  Soche,  Franfois,  M.D.  Eryngiorvm  nee  non 
generis  novi  Alepideae  historia.    Parisiis,  1808.    Folio.    70  pp.,  32  tab. 

I>e8aribe8  correctly  and  figures  our  Alepidea  ciUaris,  Lam.,  a  curious  Umbel- 
lifer  which  Bergins  had  iakea  for  a  Jasione.    (Offered  at  6  marks.) 

De  la  Soche,  F,,  and  P.  J.  Bedoute^  see  Art  393. 

146  Delessert,  Benjamin,  b.  1773,  d.  1847.    *Icones  selectae 

plantarum,  quas  in  svstemate  universali  ex  herbariis  Parisiensibus,  praesertim 
«i  Leesertiano  descnpeit  Augustin  Pyramus  de  Candolle  ex  archetypis  speci- 
Qunibus  a  P.  J.  F.  'nupin  [Riocreux,  Heyland,  Decaisne]  delineatae.  Paris. 
1820--46.  V.  voll.  folia— I. :  1820,  vi.,  26  pp.,  100  tab.— 11. :  1823,  iv.,  28  pp., 
\00  tab.— III. :  1837,  vm.,  70  pp.,  100  tab.— IV. :  1839,  m.,  52  pp.,  100  tab.— 
v.:  1846,  IV.,  55  pp.,  cum  indice  generali,  101  tab. 

(Contains  figures  of  many  Cape  plants.    (Pub.  175  fr.    Priced,  Friedlander, 
1877,  185  marks.) 
Libr.  BoL 

VOL.  n.  FT.  III.  11 
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j 
Delile,  AUre  Baffenau-,  and  P.  J.  Sedoute,  see  Art  393.        j 

147  DiUenins,  Johann  Jakob,  Prof.  Bot.  Oxford,  b.  1687,  dtj 

1747.  *H(»rtuB  ElthunensiB,  seu  plantarum  rarionim  quas  in  horio  sao  S^ 
thami  in  Cantio  coluit  vir  omatiss.  Jacobus  Sherard,  delineationes  et  descri^ 
tiones,  quanim  historia  yel  plane  non,  vel  imperfecte  a  rei  herlxMiae  smptoriboi 
tradita  fiiit.  Londini,  sumtibus  auctoris,  1732.  II.  toL  folio.,  yiu,  437  pp, 
324  tab. 

Contains  many  Mesembiyaoeae  and  other  Gape  Baoonlents;  and  (on  p.  S|| 
has  an  aooount  of  the  introduction  of  the  genus  Mesembryanthemum  ibH; 
Europe.  The  plates  axe  said  to  have  been  engraved  on  pewter.  The  woA  k^^ 
generally  bound  in  2  vols,  for  oonyenienoe,  but  the  pagination  is  oon6eGatN% 
and  there  is  no  duplicate  title-page  for  a  second  volume.  In  the  first  part  i 
supplementary  plate  follows  No.  167.  (Priced  at  15«.  to  20f.)  Compare  (Art  256) 
EUnsmaim,  Clavis  Dilleniana. 
Libr.  MaoOw.,  BoL 

148  Don,  David,  Prof.  Bot.  King's  CoUege,  b.  1800,  d.  1841. 

An  attempt  at  a  new  arrangement  of  the  Ericaceae.    In  the  Edinburgh  New 
Philosophical  Journal,  No.  33.    April— July,  1834.    p.  160. 

Compare  Elotsch's  criticism  of  this  able  memoir  in  Linnaea,  vol.  ix.  (1831), 
p.  67. 

149  Drege,  Jectn  Frangois.  *Zwei  Fflanzengeographische  Do- 
cumente  von  J.  F.  Dr^jge,  nebst  einer  Einleitung  von  Dr  E  Meyer,  Pro£  in 
EOnigsberg  (Besondere  Bsigabe  zur  Flora,"  1843.  Band  n.).  No  imprint  or 
date.  Printed  as  a  supplement  to  the  botanical  journal  ^  Flora."  Regensbuigi 
1843.    8vo.    230  pp.,  with  Map. 

This  forms  the  most  valuable  published  record  of  phyto-geographical  lute 
relating  to  the  Cape.  The  author  enumerates  the  stations  at  which  he  coUeetad, 
during  eight  years,  the  enormous  number  of  7092  species  of  flowering  planU 
These  stations  he  grouped  according  to  a  geographical  arrangement  more  folly 
described  in  E.  Meyer's  Commentaries  (Art  838),  pp.  x. — xzix.    The  altitode  and 
the  date  are  given  approximately,  and  in  the  case  of  plants  imperfectly  deter- 
mined, the  rotation  number  upon  their  labels  is  frequently  though  not  alwsTS 
given.     The  authors  of  the  "Flora  Capensis"  might  reasonably  have  been  ex- 
pected to  have  availed  themselves  of  the  valuable  lists  of  stations  given  in  this 
work  and  to  have  arranged  them  under  their  descriptions  in  systematio  order; 
but  this  was  not  done. .    Compared  with  Burchell's  collections  and  unpublished 
MS.  (Art.  96)  it  may  be  said  that  while  Drdge's  journeys  were  more  extensi^ 
his  collections  probably  twice  as  rich  in  species,  and  his  recorded  obeervstioDS 
even  more  full  and  equally  accurate,  his  specimens  in  completeness,  range,  and 
preservation  fall  far  below  those  of  the  earlier  English  traveUer.  (Sells  3  marks.) 
Libr.  S.  A£r.,  MacOw.,  Bol. 

150    Catalogus  Plantarum  exsiccatarum  Africae  austra- 

lioris  quas  emturis  o£fert.   8vo.   No.  1  (20  Mart  1837)  11  pp.— Na  2  (20  Mart 
1838)  pp.  13— 52.— No.  3  (24  Apr.  1840)  16  pp. 

These  are  mere  lists  of  the  dried  Cape  plants  offered  for  sale  by  Dr^,  but 
appended  to  the  last  part  are  Elotsch's  determinations  of  the  Ericeae  in  theool* 
lection,  correcting  errors  in  the  nomenclature  of  specimens  referred  to  in 
pp.  7—8  of  Part  1. 

Bespecting  Dr^ge's  plants,  compare  Linnaea,  zix.  583—680,  iz.  188--S58. 
Libr.  MacOw.  (No.  2  only). 
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151     Brdge,  Jean  Franfois,    *Staiidorter  Yerzeicliniss  der  yon 

I«.  Zieyher  in  SUd-Afrika  gesammelten  Pflanzen.    8to.    16  pp.    In  Linnaea, 
L  xxz.      Halle,  1847.    Svo.    pp.  683—698. 

Tliifl  lis4  appears  to  have  been  compiled  by  Drdge  from  information  sapplied 
by  Zeyher.  and  connects  the  localities  of  Zej^ef  s  collected  plants  with  those  of 
I>r^C^  in  tne  works  noticed  in  Arts.  149  and  150. 
liibr.  MaoOw.,  Bol. 

152.    *Vergleichungen  der  von  Ecklon  und  Zeyher  und 

I>rfege  gesammelten  suedafrikanischen  Pflanzeu  mit  den  Exemplaren  yon 

bex^a  neuesten  Sammlungen,  welche  derselbe  zom  Yerkauf  stellt  durch 
T>Thge  in  Borstel  bei  Hamburg.  Dec.  1846.   In  Linnaea,  voL  ziz.  Halle, 

7.     Svo.    pp.  59^— 680.— VoL  xx.    Id.  1847.    pp.  183—268. 

I  Chiefly  valuable  as  a  record  of  localities. 

Idbr.  MacOw./BoL 

153  JMeBsen,  J.  0.  Scheikundig  onderzoek  van  eene  soort 
van  Soda  welke  uit  den  Fvau  buccinalisj  in  de  nabijheid  van  de  Elaap  de 
Qoede  Hoop  wordt  bereid.    [Amsterdam,  1823.]    4to.    20  pp. 

Vo  imprint  or  date.     A  reprint  from  Yerhand.  koninkl.  nederlandsohe 
Inst.  Wetensoh.    VL  <1828)  288— 260. 
labr.  MaoOw. 

153a  Durban^  W.  8.  M.  «0n  the  Naturalized  Weeds  of 
British  Kaffiraria.  In  Journal  of  Linnean  Soo.,  vol.  vin.  London,  1866.  8vo. 
pp.  267—272. 

Idbr.  Bol. 

154  Dyetf  TT.  T.  ThiseUon,  Assist.  Director  Eew  Qarden& 
♦The  Tree  Aloes  of  South  Africa  In  Nature,  London,  1874  (Dec.  3).  pp. 
S9 — 91,  with  iUustrations. 

Compare  Oardenen*  Chronicle,  May  2, 1874. 
libr.  MaoOw. 

156    *Note  on  Aloe  Barherae,  Dyer.   In  Trimen's  Joum. 

Bot,  vol  rv.  N.S.    London,  1876.    pp.  40—60. 
Libr.  MaoOw. 

156    *0n  the  genus  Boodia,  with  Diagnosis  of  a  New 

Spedea.    In  Journal  of  Lum.  Soc.,  voL  xv.    London,  1876.    pp.  248 — 262, 
with  plate  (T.  v.). 

Contains  an  excellent  woodcut  of  Hoodia  Qwdoni  from  a  photograph  by  the 
traveller  Chapman.    The  plate  gives  analysis  of  a  new  species,  H.  BarlUeyi, 
and  comparison  with  DecdSelone  eUganSt  Decne. 
Libr.  BoL 

Cryptogamio  Botany, 

157  Didde,  Oeorge,  Prof.  Bot.  Aberdeen,  d.  1882.  ♦On  the 
ICarine  Algae  of  the  Island  of  St  Helena^  In  Journal  of  the  T.mTiAi^n  Society, 
ToL  xm.    London,  1873.    8vo. 

Contains  elaboration  of  the  Algae  collected  by  J.  C.  Melliss.    Only  18  species 
were  found,  of  which  half  are  common  to  the  Cape  shores,  a  proof  of  the  as- 
tonishing poverty  of  the  Helenian  marine  flora, 
libr.  Bol. 
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158    Bickiey  Oearge,    *Algae  collected  by  H.  N.  Moedef 

Simon's  Bay,  and  at  Seal  Island  in  False  Bay,  Cape  of  Good  Hope.    In  Jc 
of  Tiinnflii.n  Society,  voL  XY.    London,  1875.    pp.  40 — 42. 

Gontains  5  speoieB  from  the  fonaer,  8  from  the  latter  locality* 
liibr.Bol, 


E 

159  EcUon.  Christian.  Friedrioh,  b.  1795,  d.  Cape  Town  H 
^opographisches  verzeichnisa  der  Pflanzensammlung  von  Christian  Fri 
Ecklon.    Erste  lieferung ;  oder :  Standorte  und  BlUthezeit  deijenig«i 
aus  der  Familie  der  Coronarien  und  Ensaten,  welche  bis  jetzt  auf  den  Y< 
birge  der  guten  Hofihong  beobachtet  und  gesammelt  worden  sind  tchi 
Ecklon.    Esslingen,  1827.    8vo.    L— -x.,  44  pp.,  1  Tabelle. 

Published  at  the  expense  of  the  Wurtemburg  Natural  History  Betse-Tc 
well  known  as  the  "Unio  Itineraria,"  under  the  management  of  Drs  Hochsf 
and  Steudel.  This  dub  took  over  and  distributed  several  of  Eoklon's  ooUeet 
Compare  F.  Buohenau,  Monographie  der  Junoaoeen  vom  Cap,  <fte.  (Art.  91), 
608---509;  also  Hooker's  London  Joum.  of  Bot.,  vol.  i.    Loud.  18S4.    S 
pp.  171 — 174.    The  work  contains  a  sketch-plan  of  a  small  botanical  gardes : 
Cape  Town  belonging  to  one  Joubert,  in  which  the  beds,  or  plots,  were 
tematically  arranged.    (Pub.  i  Th.) 
liibr.  MacOw.,  Bol. 

160    *fA  list  of  plants  found  in  the  district  of  XJiten*] 

hage  between  the  months  of  Jmy  1829  and  February  1890.    In  the  SofA\ 
AMcan  Quarterly  Journal,  vol  i.,  No.  iv.    Cape  Town,  1830.    Sva   pfi 
358—380. 


Contains  a  brief  sketch  of  the  physical  f eatores  of  the  district,  and  the 
in  which,  howeyer,  a  large  number  of  the  plants  are  incompletely  named. 
About  1640  species  were  collected,  and  of  these  eleven  phanerogams  are  deseiibed 
as  new.    There  are  included  in  the  list  about  seventy  cryptogams. 
Idbr.  Fairbr.,  BoL 

Igl *Nachricht  tlber  die  von  Ecklon  und  Zeyher  unt»- 

nommenen  Eeisen  und  deren  Ausbeute  in  botanischer  Hinsichtw  In  Linnaea, 
voL  VUL    BeroL  1833.    8vo.    pp.  390—400. 

Contains  a  brief  acconnt  of  the  extensive  travels  undertaken  by  these  two 
diligent  workers  in  the  cause  of  science.    A  priced  catalogue  of  bnlbe  and  seeds 
taken  to  Europe  for  sale  is  appended. 
Libr.  S.  Afr.,  MacOw.,  BoL 

162    Ecklon,  0.  F.,  et  Karl  Zeyher.    Enumeiatio  Plantaram 

AMcae  Australis  Eztratropicae,  quae  ooUectae  deteiminatae  et  eipositae  sont 
a  Chr.  Fr.  Ecklon  et  Carolo  Zeyher.  Pars  l  [— m.]  Hambuigi,  1835—1837. 
8vo.    pp.  1—400. 

An  attempt  on  the  part  of  Ecklon  to  elaborate  his  own  collections  in  a  de> 
scriptive  catalogoe,  giving  brief  characters  of  the  new  species.  Neither  the 
au^or's  means  nor  his  leisure  seem  to  have  sufficed  to  cany  out  his  inteation 
satisfactorily,  llie  synonymy  is  scanty  and  irregolar,  and  there  are  inoB* 
merable  evidences  of  haste,  owing  perhaps  to  the  impending  publioatioD  of 
Drdge*s  plants  by  Dr  E.  Meyer.  Walpers  (Animadvendones  Criticae,  Art  5Sd) 
comments  severely  on  the  shortcomings  of  this  opuscu^nm ;  and  his  sigmfieint 
meiotUt  "sileo  diram  illam  Eoklonis  onpidinem  generom  speoieromque  nofonim 
constraendorum,"  touches  the  weak  part  of  ue  Ennmeratio  witti  a  needle's 
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;point.  There  does  not  appear  to  have  been  any  title  except  that  upon  the 
'^rzappeTy  or  any  index  and  table  of  oontents;  a  presomptiTe  proof  that  me  work 
'vnw  abandoned  by  the  anthor,  without  completing  his  original  design.  Be- 
Bpeotin^  the  contested  claim  for  priority  between  titds  work  and  Meyer's  Gom- 
xnentanes,  compare  Walpers  (above  cited) ;  Meisner,  in  Hooker's  Lend.  Jonm. 
Sot.^  vol.  n.,  1848,  p.  60;  Bentham,  ibid.  pp.  426—428;  and  Sohleohtendahl, 
in  Tnnnaea,  vol.  xiv.  p.  706. 
Idbr.  8.  Air.,  MaoOw.,  Bol. 

163  Edwards,  Sydenham.  *The  Botanical  Register,  consistinj^ 
Boloured  figures  of  exotic  plants,  cultivated  in  British  gardens ;  with  their 
ibory  and  mode  of  treatment.  The  designs  by  Sydenham  Edwards.  YoL 
l»-xxziii.  London,  1815—47.  8vo.  2702  tab.,  as  many  pages  of  text  and 
jppendixes. 

Vols.  1—23  comprise  plates  1—2014 ;  vols.  24 — 83  contain  688  plates,  nmn- 
bezed  for  each  volume.  The  second  series,  from  vol.  14  (1828)  onwards,  was 
edited  by  John  Lindley,  who  supplied  the  appendixes  and,  in  1839,  a  general 
index  of  the  preceding  vols. — Contains  many  Cape  plants.  (Offered  at  £30  to 
£35.) 
Idhr.  Bol. 

164    Etti|^;8hail8eil9  C.  von.  Ueber  die  Genetische  Gliederung 
far  Cap-Flora,     men,  1875.    8vo. 

We  have  not  seen  this.    The  author  is  a  worker  in  fossil  botany,  and  we  be- 
Eeve  the  present  work  bears  upon  this  subject. 
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165  FenzL  Eduard,  Curator  Bot.  Mus.  Vienna,  b.  1808,  d.  1879. 
Mono^phie  der  Mollugineen  und  Steudelieen  zweier  Unterabtheilungen  der 
¥amihe  aer  Portulaceen.  In  Annalen  der  Wiener  Museums  der  Naturgeschichte. 
Wien,  1836.    i.  pp.  337—384,  tab.  1.    n.  1839,  pp.  308—310. 

166    *Pemptas  Stirpium  novarum  Capensium.    In  Lin- 

naea,  voL  zvn.    Halle,  1843.    8yo.    pp.  323—834. 

Describes  a  few  species  of  Cape  plants* 
Libr.  liaoOw.,  Bol. 

167  Flnecki^r,i^.^.,and2>a7i.Hanbiiry.  Pharmacographia. 

A  history  of  the  prmcipal  drugs  of  vegetable  origin.    London,  1874.    Boy. 
8va    EcLa.    1879. 

Contains  (pp.  616 — 627J  the  fullest  and  most  recent  account  of  the  drug,  Cape 

Aloes;  and  (in  pp.  98 — 101)  of  Buohu. 

Libr.  liaoOw. 

168  Focke^  W.  0,    f  Batograpbische  Abhandlungen.    Aus  den 
Abbandl.  dee  Naturwiss.  Yereins  zu  Bremen.  Band  iv.  pp.  139 — ^204.  Bremen, 

1874    8va 

Six  Cape  species  are  described  in  pp.  171—177.    Of  these  Rubw  Ecklonii^ 
Focke,  is  new. 
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169  FlotoWy  Julius  von,  b.  1788,  d.  1856.    *[Lichenes 
penses  KrauasianL]    In  Liimaea^  vol.  xvn.    Halle,  1843.    8vo.    pp.  20—30. 

The  names  and  locaUties  of  the  species  desoribed  are  giyen  in  Eiaoiira 
Beitrage,  pp.  199—200  (see  Art.  261). 
liibr.  MaoOw.,  Bol.  I 

170  Pries,  Elias  Mhgnus,  Prof.  Bot.  Upsal,  b.  1794,  d.  187&J 

-i^Fimgi  Natalenses  quos  annos  1839 — 40  coUegit  J.  A.  Wahlbei^g,  adjec^^ 
quibusdam  Capenaibus,  descripti  ab  £.  Fries.  (Holmiae)  Kon.  Yeten^  rnndL' 
1848.    8vo.    pp.  122—154. 

Contains  46  species  of  Hymsnomycetes,  of  which  five  are  Zeyher^s. 
libr.  lAacOw.,  Bol. 
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Oawler,  see  Eer. 

171  Giseke,  Paul  Dietrich,  Prof.  Hamburg,  b.  1741,  d.  1796. 
*Index  Linnaeanns  in  Leonhardi  Plukenetii  opera  botanica.  Aocessere  Tsrue 
in  vitam  et  opera  Plukenetii  observationes  partim  ex  ipsius  manuscriptia. 
Index  Linnaeanns  in  Joannis  Jacobi  DiUenii  historiam  musoonim.  Hambtiigi, 
1779.    Folio.    X.,  46  pp.    Hamburgi,  1779.    4to.    x.,  39  pp. 

A  k^y  to  Plnkenet'B 'large  work,  see  Art.  884. 

172  Greyi  George,  M.D.  Herb  Poisoning  at  the  Cape  of 
Qood  Hope.  In  Pharmaceutical  Journal  and  Transactions.  London,  1874 
p.  248. 

A  memoir  on  the  Middlebnrg  poisoning  case  in  1872,  in  which  **To^*' 
(7  Moraea  poljranthos,  Thuhb,)  seems  to  have  been  administered.  Contains  remaiki 
on  other  Cape  poisonous  plants,  bat  nothing  new.  OmithogaJvm  attiMtmtm,  L. 
{Urginea,  Baker)  is  erroneously  set  down  as  a  stryohnoid  poison.  Compare  Pappe^ 
Flor.  Cap.  Med.  Prodr.  pp.  87 — 39  and*41. 

173  Ghrisebach^  Heinrich  Rud,  Aug,,  Prof.  Bot.  Qdttingen, 
b.  1814,  d.  1880.  ^Die  Vegetation  der  £rde,  nach  ihrer  klimatiachen  Anoid- 
nung.  Ein  Abriss  der  vergleichenden  Geographic  der  Pfluuren.  2  ToIa 
Leipzie,  1872.  8vo.— Vol  i.  pp.  i. — xii.,  1—603.— Vol.  n.  pp.  L— x,  1— 
709.    Mit  einer  Uebersichts-Karte  der  Vegetationsgebiete. 

The  second  volame  contains  descriptions  of  the  South  African  vegioDii 
'*EaIihari"  and  the  *'Cape.**  With  few  original  obserrations  these  fonn  a 
complete  resum^  of  what  has  been  written  on  this  subject,  and  are  of  gxest 
value  to  the  student  of  Cape  phyto-geography.  The  work  has  been  tranilated 
into  French,  with  annotations,  by  ^e  well-known  botanist  H.  P.  Tohihatcbel^ 
**  La  Y6g€tation  du  Globe,  d*aprds  sa  disposition  soiyant  les  Climats."  Finiii 
1877.  8vo.  Vols.  L— III.  (Priced  2U.) 
Libr.  Bol.,— MacOw.  (French  translation). 
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174  Oelieeb,  Adelhert.    *Mousses  nouvelles  de  TAfrique  M^- 
ridionale.     In  Revue  Bryologique.    No.  5.    Paris,  187a    8vo.    pp.  69—72. 

Contains  a  notice  of  Dr  A.  Behman's  Gape  mnsoologioal  ooUections  made 
in  1875—77.  There  follows  a  list  of  130  species,  but  without  diagnoses.  They 
Bze,  however,  by  no  means  aU  which  are  contained  in  Behman's  ezsiccata 
awaiting  pablioation.  In  Herb.  MacOwan  are  about  sixty  more,  the  greater 
part  of  which  are  already  named  by  the  learned  coUeotor  himaelf,  and  by  Dr  0. 
Mueller, 
liibr.  MaeOw. 

175  Gerrard,  W.  J.,  and  M.  J.  MacEen.    Synopsis  Filicum 

Capensium.    Pietermaritzburg,  1870.    8vo. 

176  Oottsche,  Karl  MoritZy  b.  1808.  *Synppsis  Hepaticarum. 
OoDianctis  studiis  scripaerunt  et  edi  curaverunt  C.  M.  Qottsche,  J.  B.  W.  liin- 
denbeig  et  C.  G.  Nees  von  Esenbedc.  Hamburgi,  1844 — 47.  8vo.  zzii, 
834  pp. 

This  work  is  indispensable  to  the  study  of  Cape  Hepaticology*    It  absorbs 
aU  previous  work  on  the  subject  up  to  the  date  of  publication,  since  which  vecy 
liUle  has  been  done.    (PubL  5  Th.,  sellfl  12«.) 
Lihr.  BiaoOw. 
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177  HalL  Hermxm  Ghristiaan  vauy  Prof.  Groningen.  Be- 
BchiTving  van  ae  voonning  en  ontwickeling  der  zaden  van  Crinum  capeme 
Herb.,  met  opmerkingen  over  de  deelen  van  net  zaad  en  over  kieming,  ook  bi\j 
een^  andere  Monocot^ledonae.  In  Tydschr.  von  Nat.  Gesch.  en  Phys. 
Deel  vn.    Amst  1840.    8vo.    pp.  140—164,  pL  m. 

We  have  not  seen  this. 

Hanbnry,  Daniel,  see  Flueckiger. 

178  Harvey^   William  Henry,  Prof.  Bot.  Dublin,  b.  1811, 

d.  1866.  *The  genera  of  South  African  plants  arranged  acoording  to  the 
oatural  system.  Cape  Town,  1838.  8vo.  pp.  i. — Ijm,,  I — 429. — Second 
GditioD,  £dited  by  J.  D.  Hooker,  M.D.  Cape  Town,  J.  C.  Juta.  London 
(Longman).    1868.    8vo.    1—12,  L— lii,  1— 48a 

The  merits  of  the  first  edition,  considering  the  material  on  which  Harvey  had 
to  work  and  his  distance  from  the  great  sources  of  reference,  were  remarkably 
great;  and  the  work  became  at  once  the  foundation  of  all  botanical  study  within 
the  Gape  Colony.  The  brief  and  necessarily  incomplete  sketch  of  the  genera 
of  Cape  Musci,  Hepaticae  and  Algae,  with  ordinal  characters  of  Lichenes, 
Charaoeae  and  Fungi,  has  been  omitted  in  the  2nd  edition.  ^Sells  5f .  to  lOt.) — 
The  second  edition  was  a  posthumous  work,  left  only  partially  completed  by 
Harvey,  and  published  with  the  co-operation  of  Dr  M.  T.  Masters  for  Re$tiaeeae, 
Gen.  Munro,  C.B.,  for  Oramineae,  and  J.  G.  Baker  for  Filicalest  with  Sir  J.  D. 
Hooker  as  general  editor.  It  is  unquestionably  tiie  most  useful  book  existing 
on  Cape  botany  for  the  purposes  of  the  student  at  the  outset.  For  an  appendix 
by  one  of  the  authors  of  this  compilation  see  Art.  818.  (Publ.  18f.) 
Libr.  S.  Air.,  P.E.,  Gr.  Bt.,  MaoOw.,  Fairbr.,  BoL 
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179  Harvey,  William  Henry.    *0n  two  new  species  of  a  m^ 

South  AMcan  genus  of  the  Natural  Order  Rhizantheae  of  Blume.  In  111 
Annals  of  Nat  Hist.,  vol.  n.  London,  1839.  8vo.  pp.  385—^88,  plates  XTX,,  13 

Describes  two  species  of  MystropetaUnu 

180    *0n  two  South  African  Genera  of  the  Natural  Orda 

Passifloreae.  In  the  Annals  of  Nat  Hist,  vol  m.  London,  1839.  Snx 
pp.  420-— 421,  plates  iz.,  x. 

Describes  species  of  Acharia  and  Ceratosii^os. 

181    *0n  a  new  South  African  Genus  of  Plants  of  lie 

order  Th3rmeleae.  In  Hooker's  Joum.  of  Bot,  voL  n.  .  London,  1840.  8¥a' 
pp.  266—6,  with  figure  (Tab.  x.). 

Describes  Peddiea  afrieana,  Harv. 
Libr.  MaoOw.,  Bol. 

182    *Description  of  Christya,  a  new  genus  of  Apocy- 

naceae  from  the  Cape  of  Qcod  Hope,  with  remarks  on  some  other  Cape  plants 
of  that  order.  In -Hooker's  Joum.  of  Bot,  voLlY.  London,  1842.  Svo.  ppu 
133—136,  with  plate  (Tab.  xxi.). 

An  exoeUent  flgore  of  a  curious  Eastern  Province  plant,  identical,  as  pointed 
out  by  Benth  and  Hook  fil.  Gen.  Plant.,  with  Strophanthm  capefuis,  A»  DC. 
(Bot.  Mag.  t.  571S.) 
Libr.  MacOw.,  Bol. 

183    *New  Genera  of  South  African  Plants.   In  Hooker's 

Lond.  Joum.  of  Bot,  vol  L    London,  1842.    Svo.    pp  18 — 30. 

Libr.  S.  Afr. 

184    *Account  of  a  new  genus  of  the  order  Hydrocha- 

rideae  from  S.  Africa.    In  Hooker's  Joum.  of  Bot,  voL  iv.    London,  1842. 
8yo.    pp.  230—231,  with  plate,  tab.  22. 

Contains  figure  and  description  of  Lakaroai^JMn  muscoideSy  Harv.  A  oonreoted 
transcript  of  the  technical  part  of  the  memoir  appears  in  Walpers's  Auti^  Bot 
Syetematioae  (anot.  0.  Mueller,  BeroL).  Lipsiae,  1861.  8vo.  Vol.  vi.  p.  14. 
Inbr.  MacOw.,  Bol. 

185    *0n  Favrea,  a  new  genus  of   Proteaceae.      In 

Hooker's  Lond.  Joum.  of  Bot,  voL  v.  London,  1846.  8ya  p  373^  with 
plate  (tab.  15). 

Libr.  MacOw.,  BoL 

186    *Thesaurus  Capensis :  or,  Illustrations  of  the  South 

African  Flora,  being  fi^iures  and  brief  descriptions  of  South  African  plants, 
selected  from  the  Dubhn  University  Herbarium.  VoL  i.  Dublin,  1859.  8va 
p.  68,  plates  1—100.— VoL  n.  ib.  1863.    8vo.    p.  68,  plates  101—200. 

Valuable  for  Gape  Eastern  and  Katal  plants  not  yet  incorporated  into  the 
Flora  Capensis.    (Pub.  40«.) 
Libr.  S.  Afr.,  P.E.,  Gr.  Bt.,  MacOw.,  Fairbr.,  Bol. 
♦,♦  See  also  Lindley,  Art.  292. 

187  Harvey,   F.  H.,  and  Otto   Wilhelm  Sender.    *Flo» 

Capensis,  heins  a  systematic  description  of  the  plants  of  the  Cape  Colony, 
Cafearia,  and  Port  Natal.  Vol.  i.  Dublin  and  Gape  Town,  1859 — 60.  .  8va 
pp.  1 — 20,  i. — xxxviii.,  1 — 546  (Ranimculacea©  to  Connaraceae).    Y6L  n*  ib, 
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n — 62.    8vo.    pp.  i. — ^ix.,  1 — 621  (Leguminosae  to  Loranthaceae).    VoL  m. 
1864 — 65.    8vo.  pp.  i — ^x.,  1 — 633  (Rubiaceae  to  Gampanulaceae). 

This  important  work,  the  progress  of  which  was  arrested  by  Dr  Harvey's 
death  in  1866,  was  undertaken  under  the  auspices  of  the  GoloniaL  Government, 
and  aided  by  a  grant  therefrom.  It  has  not  yet  been  resumed.  The  work,  so 
£ar  as  published,  is  entirely  in  English,  in  which  respect  and  in  its  general  ar- 
nuagement,  it  is  uniform  with  a  series  of  British  Colonial  Floras  which  have 
been  iseaed  during  the  last  twenty  years.  (Pub.:  vols.  1  and  2  at  12«.  each, 
ToL  8,  180.) 
liibr.  S.  A£r.,  P.E.,  G.T.,  Gr.  Bt.,  MaoOw.,  Fabrbr.,  Bol 

188  Haworth.  Adrian  Hardy,  b.  1772,  d.  1833.  *0b8erva- 
iOD&  on  the  jgenus  Mesembryamlh^mwm^  in  two  parts,  containing  scientific 
bscriptions  of  above  130  species.    London,  1794.    Svo.    480  pp. 

189     ^Miscellanea  Naturalia  sive  dissertationes  yariae  ad 

ustoriam  naturalem  speotantes.    Londini,  1803.    8vo.    pp.  204 

Treats  ohiefly  of  the  genera  Mesembryanthemumf  Tetragonia,  PortuLaca,  and 
Saxifraga* 

190     *A  new  arrangement  of  the  genus  Aloe.    In  Trans. 

Linn.  Soa,  voL  vn.    London,  1804.    4to.    pp.  1 — 28. 

Libr.BoL 

191    *Synop8is  plantarum  succulentarum  Qum  descriptio- 

nibus,  synonymis,  locis;  observatiombus  Anglicanis,  culturaque.    Loudini, 
1812.    Bvo.    pp.  viii,334. 

Editio  usui  hortorum  Gennaniae  accommodata  (curavit 

P.  ▼.  P.  Schrank).  Norimbergae,  1819.  8yo.  viii,  372  pp.  (London  ed. 
pobL  lOt.  ed.) 

libT.  8.  Air.,  MaoOw. 

192    *Supplementum  plantarum  succulentarum,  sistens 

^aotas  novas  vol  nuper  introductas  siye  omissas  in  synopsi  plant,  succ.  cum 
obs.  yariis  Anglicanis.  Adjunctur  Narcissearum  reyisio.  Londini,  1819.  8yo. 
pp.  XX.,  16a     (PubL  6«.) 

Idbr.  8.  Afr.  (bound  up  with  preceding),  MaoOw. 

193    *Saxifragearum  enumeratio.    Acoedunt  revisiones 

plantarum  Euoculentarum.  Londini,  1821.  8yo.  pp.  xx.,  207.  (PubL 
I0i.ed.)  tif         y  K 

libr.  ICaoOw. 

194    *Plantae  Rarae  Succulentae.    In  Edinburgh  Philo- 

Bophical  Maga2dne.    Edinburgh,  1823.    8yo.    p.  2. 

I^eaoribes  5  Cape  speoies. 
Libr.  MaeOw. 

195    *Ob8eryations  on  the  Mesemhryanthema  Barbata. 

"»»don,  1824.    8yo.    2  pp. 

5  species. 


196    *An  account  of  the  Mesembryanthema  Ringentia. 

«adon,1824.    8yo.    2  pp. 
i^eeoribes  6  Cape  Bpecies. 
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197  HawortlL  Adrian  Hardy.    *Deca8  Novaram  Plan 

Suoculentarum.    Lonaon,  1824.    pp.  186 — 192. 
BeiwribeB  Cape  species  from  Bowie's  collections. 

198    *Decafi  Secunda  Nov.  Plant  Succ.    London.  1824J 

8vo.    4  pp. 

CJontains  species  of  Gape  Aloes  sent  by  Bowie. 

199    *Decas  Tertia  Nov.  Plant.  Sncc.    London,  1834l\ 

8vo.    pp.  423—428. 

Contains  Meiembryemtkewui  from  Bowie.  j 

200  Heister,  Lorenz,  Prof.  Helmstadt,  b.  1683,  d.  1758.  De- 
scriptio  novi  generis  plantae  ex  bulbosamm  classe  cui  Brunsvigiae  nomen  im- 
posuit.    Brunsvigae,  1763.    Folio,    pp.  28.    Tab.  ool.  3. 

201    *Beschreibunff  eines  neuen  Gescblechts  von  eincr 

sehr  raren  u..  uberaus  schOnen  a&ucanischen  Pflanze  aus  der  Familie  der  Zwie- 
belgewachjBe...jSrunm^,  etc.  Braunschweig,  1766.  Fol.  max.  40  pp.,3  tah 
coL 

An  edition  in  (German  of  the  foregoing.    The  plates  representing  BnmtvipA 
mtUtiflora,  Ait.,  of  the  natnral  size,  are  excellent. 
Libr.  MaoiOw. 

202  Herbert,  Hon.  and  Rev.  William,  b.  1778,  d.  1847.    ♦Ab 

appendix  [to  the  Botanical  Register,  containing  a  treatise  on  bulbous  rootSi 
AmarylltSf  Brunsviaia,  &c.].  London,  1821.  Laige  8vo.  62  pp.,  4  plates 
1(2  coloured).    (Publ  5«.) 

A  treatise  preliminary  to  the  following. 
Libr.  Bol. 

203  *Amaryl]idaceae ;  preceded  by  an  attempt  to  ar- 
range i|he  monocotyledonous  orders,  and  followed  by  a  treatise  on  cross-bred 
vegetables,  and  supplement.  London,  1837.  Roy.  8yo.  pp.  vi,  428,  48  ooL 
platea 

(PubL  £8.  8«.,  now  somewhat  rare,  priced  £2. 12«.  6d) 
Libr.  8.  Air. 

204  Hermaxm,  Paid,  Prof.  Bot.  Leyden,  b.  1640,  d.  1696. 

*Horti  Academic]-  Lugduno-Batavi  Catalogus,  exhib^  Plantarum  omnium 
nomina  quibus.ab  anno  1681  ad  annum  1686  Hortus  fuit  instructus  et  pluri- 
marum--de8criptione8  et  icones.  Lugd.  Bat.  1687.  8vo.  pp.  L — ix.,  1— 
700, 106  tab.  aen. 

Thirty-four  of  the  neat  engravings  in  this  deeoriptiTe  alphabetical  oatalogoe 
represent  Cape  plants.    Like  many  botanical  drawings  of  the  time  the  Kmle  is 
not  uniform,  and  has  been  regulated  solely  by  the  size  of  the  page. 
Libr.  MacOw. 

205    *Paradisus  Batavus,  innumeris  exoticis  curiosis  herbis 

et  rarioribus  plantis  macno  sumtu  et  cura  ex  variis  terrarum  orbis  rhombus 
tam  oriente  quam  oocidente  collectis,  acquisitis,  illustratus.    In^eniosinizna 
et  dezterrima  artificum  manu  elaboratis  iconibus  ad  vivum  aeii  inciais ;  oni     ' 
aooeesit  cataloguB  plantarum,  quas  pro  tomia  nondum  editia  delineandus  cuia- 
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feratu   Opns  pofffchimimn  edidit  William  Sherard.  LugpLimi  BataTonun,  1698. 
tou     247,  15  pp.,  Ill  tab. 

Anoiber  edition,  dated  1706,  4to.,  only  differs  in  its  title  piige.    The  plates 
are  finely  execnted  and  include  a  few  Cape  plants. 
Idbr.  MaoOw.;  akoBol.  (plates  only). 

See   also  under  Barman,  Art.  98,  two  oatalogoes  of  Cape  plants  by  ibis 
author. 

206  van  Henrck  and  Mueller,  Joh.  (Argov).   ^Observationes 

Botanicae  et  descriptiones  plantanim  novarum  berbarii  van  Heurckiani    An- 
▼era  and  Berlin,  1870.    8vo.    pp.  1—117.— Fasc.  n.  id.  1871. 

In  f aso.  1  two  new  Ericae  are  described,  and  in  faso.  2  a  var.  of  Combretum 
erythrx^phyUum^  Sond.,  all  from  Zeyher's  collections. 

207  Hiem,  William  Phillip.     *f  A  Monograph  of  Ebenaceae. 

In  TransactionB  of  tbe  Cambridge  Pbilosopbical  Society,  vol.  xiL,  part  1. 
Cambridge,  1873.    4to.    pp.  27—300,  witb  11  plates. 

A  model  of  botanical  erudition  and  oonsoientionsly  aocorate  work.    Thirty 
8oaih  African  species,  including  those  of  Delagoa  Bay,  are  described. 
liibr.  8.  Afr.,  MaoOw.,  Fairbr.,  Bol. 

208    *Notes  on  Ebenaceae,  with  description  of  a  new 

speoieB.     In  Trimen's  Joumal  of  Botany,  voL  lu.  N.S.    London,  1874.    8Ya 
pp.  238 — ^240. 

Ijibr.  MacOw. 

209    *Further  notes  on  Ebenaceae,  with  description  of  a 

new  species.    In  Trim.  Joum.  Bot.,  voL  iv.  N.S.    Lond.   1875.    8vo.    pp. 
363—857,  with  pkte. 

These  two  additional  memoirs  contain  but  slight  references  to  South  African 
species. 
Idfar.  MaoOw. 

210  Hochstetter,  Christ.  Friedr,,  Prof.  Esslingen,  b.  1787, 
d.  1860.  ^Pflanzen  des  Cap-  und  Natallandes.  In  the  Begensburg  Bot.  Joum. 
"Flora."    1846.    p.  342. 

An  enumeration  of  Dr  Ferd.  Erauss's  plants  collected  in  NataL 
Libr.  ICaoOw. 

211    '  *Nova  Oenera  Flantarum  Africae  turn  Australis 

torn  tiopioae  borealia.    Begensburg,  1842.    8vo.    82  pp. 

From  the  Begensburg  "Flora"  for  the  years  1841, 1842. 
Libr.  MacOw. 

212  Hooker,  Sir  William  Jackson,  Director  Bot.  Gardens,  Eew, 
h.  1785,  d.  1865.  ^Botanical  Miscellany;  containing  figures  and  descrip- 
tions of  such  plants  as  recommend  themselves  by  their  novelty,  rarity,  or 
history,  &c.  London,  1830—33.  3  vols.,  8vo.— i.  1830.  356  pp.,  plates  1— 
75.— n.  1831, 421  pp.j  plates  76— 95.— in.  1833, 390  pp.,  plates  96—112,  suppL 
Qol  plates  21—41. 

libr.  S.  Afr. 

213    *The  Joumal  of  Botany,  being  a  second  series  of 

i      the  Botanical  Miscellany  ;  containing  figures  and  descriptions  of  such  plants 

as  recommend  themselves  by  their  novelty,  rarity,  or  history,  or  by  the  uses 
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to  which  they  are  applied  in  the  arts,  in  medicine,  and  in  domeetic  oeocRu 
together  with  occasional  botanical  notices  and  information.    London,  18 
1842,  4  vols.  8vo.— I.  1834,  390  pp.,  28  plates,  part  ool'd.,  numbered  113—1^ 
—IL  1840,  442  pp.,  16  plates,  portrait  of  Olof  Swartz.— in.  1841,  446  pp., 
plates,  portrait  of  Jussieu. — iv.  1842,  433  pp.,  plates  18 — ^25,  portraits 
Kichara,  and  of  A.  Cunningham. 

Contains  many  papers  and  notioes  relating  to  Gape  Botany. 
Libr.  S.  Afr.,  MaoOw.,  BoL 

214  Hooker,  Sir  WUliam  Jackson.     *The  London  Journal 

Botany  containing  figures  and  descriptions  of  such  plants  as  recommend  ~ 
selves  by  their  novelty,  rarity,  histoiy  or  uses ;  together  with  botanical  notic 
and  information  and  occasional  por^uits  and  memoirs  of  eminent  botanis 
London,  1844 — 48.    7  vols.  8vo.— i. :  1842.    678  pp.,  23  plates.— n.:  h 
678  pp.,  24  pi.— in. :  1844.     666  pp.,  24  pL— rv. :  1845.     666  pp.,  24  pL— v. 
1846.     666  pp.,  24  pL— VL :  1847.   612  pp.,  24  pL— vn. :  1848.   674  pp.,  23 

GontainB  many  valuable  memoirs  on  Gape  plants,  most  of  which  wiU  be  foi 
under  the  authors*  names.    (Pnbl.  £12. 12t.) 
Libr.  S.  Afr. ;  and  BoL  (vol.  i.  excepted). 

215     *Description    of  three    species    of   Podocarpus. 

In  Hooker's  Lond.  Joum.  of  Bot,  voL  L  London,  1842.  8va  pp.  656^ 
659,  with  3  plates. 

DesoribeB  and  figures  a  Gape  speoies,  P.  ThunbergU,  Hook. 
Libr.  S.  Afr. 

216    ^Journal  of  Botany  and  Eew  Garden  Miscellany* 

9  vols.  London,  1849—57.  8vo.— L :  1849.  386  pp.,  12  plates.— n. :  185a 
386  pp.,  12  pi.— m.:  1851.  384  pp.,  12  pL— rv:  1862.  354  pp.,  12pL— r; 
1853.  iv.,  416  pp.,  12  pi.— VL :  1854.  386  pp.,  12  pL— vn :  1856.  386  pm 
12  pi.— vin. :  1856.    386  pp.,  12  pL— ix  :  1867.    386  pp.,  12  pi. 

Libr.  S.  Afr. 

217  *Icone8  Plantarum ;  or  figures  with  brief  descrip- 
tive characters  and  remarks  of  new  or  rare  plants  selected  from  the  Author's 
herbariimi.  Vols.  1—10.  London,  1837—1854.  8vo.  Plates  1—1000,  and 
text — Third  series  by  Joseph  Dalton  Hooker  (plants  selected  firom  the  Kew 
Herbarium).  Vol.xi.  1867— 71,  plates  1001— 1100,  with  text.— VoL  xn.  187i 
—76,  plates  1101—1200,  with  text.— VoL  xm.  1877—79,  plates  1200— 13W 
with  text.— VoL  xiv.    1880—    ,  parts  1,  2,  3,  plates  1301—76. 

A  valuable  serieB,  including  many  rare  and  critioal  Gape  plants  (PnbL  £1.  ^ 
per  vol.    Gomplete  sets  are  now  scarce,  selling  about  £12.  10«.). 
Libr.  BoL,  also  MacOw.  (inoomplete). 

218  Hooker,  Sir  Joseph  Dalton,  Director  Roval  Gardens,  Kew, 
"b,  1817. *0n  the  plants  of  the  temperate  regions  of  the  Cameroons  moun- 
tains and  Islands  in  tne  Bi^ht  of  Benm,  collected  by  Gustav  Mann.  In  the 
Journal  of  the  Linnean  Society.    VoL  vn.,  pp.  172 — 240,  with  a  plate. 

Contains  much  interesting  detail.    Gomparing  the  Flora  of  temperate  West 
Africa  with  that  of  South  Africa. 
Libr.  MacOw.,  BoL 
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819  Sooker^  Sir  Joseph  DalUm.  *0n  Welwitschia,  a  new 
jBnos  of  Onetaceae.  In  Transactions  of  the  Linnean  Society.  YoL  xxiv. 
i0Ddozi9  1863.    4to.    pp.  1 — 48,  with  14  fine  plates. 

A  iziasterly  monograph  respecting  the  celebrated  "  Tomboa  "  of  Mossamedes 
Bay.       Oompare  the  account  givea  by  J.  J.  Monteiro  in  **  Angola  and  the  Biyer 
Ckni^gO,"  Art.  345. 
labor.  MacOw. 

The  Oenera  of  South  African  Plants,  see  Harvey,  W.  fl". 

220     *0n  Melianihus  Trimenicurms,  Hook.  fil.  and  the 

affinities  of  Oreyia  StUhedandi,  Harv.    In  Trimen's  Journal  of  Botany,  vol.  n. 
K.Sb     Ijondon,  1873.    8yo.    pp.  353—358,  with  coloured  plate. 

Idfar.  MaoOw.,  BoL 

221     *0n  the  sub-Alpine  vegetation  of  Kilima-Njaro, 

£.  Africa.    In  Joum.  of  linn.  Soc.  voL  xiv.,  pp.  141 — 146. 

Points  out  the  S.  African  fonns  found  in  this  distant  locality. 
liibr.  ICacOw.,  Bol. 

Gtenera  Plantarum.    See  Bentham,  G.  and  J.  D.  Hooker. 

Art.  67. 

222     *0n  the  discovery  of  Phylica  arborea,  Thouars,  a 

tzee  of  Tristan  d' Acunha,  in  Amsterdam  Island,  with  an  enumeration  of  the 
Phanerogams  and  Vascular  Cryptogams  of  that  Island  and  of  St.  PauL  In 
JoiDznal  of  Linn.  Soc..  voL  uz.    Lond.  1875.    8yo.    pp.  474 — 482. 

Ldbr.  MacOw.,  Bol 

223  HouttyiL  Martin,  *+Natuurlyke  historie  oft  uitvoerige 
beachryving  der  dieren,  planten,  en  mineraalen  volgens  het  samenstel  van 
Linnaeus.  Deel  n. :  Planten.  xiv  Stuk.  Amsterdam,  1774 — 1783.  8yo. 
Tab.  1—105. 

Part  ziy.  contains  figures  and  descriptions  of  Oape  plants.    Of  little  yalue. 

Cryptogamic  Botany. 

224  Harvey,  W.  K,  M.D.  *Nereis  Australis,  or  Algae  of 
the  Southern  Ocean  :  being  figures  and  descriptions  of  marine  plants  collected 
on  the  shores  of  the  Cape  of  Good  Hope,  the  extra  tropical  Australian  Colonies, 
Tasmania,  New  Zealano,  and  the  Antarctic  regions,  deposited  in  the  Herbarium 
of  the  Dublin  University.  Part  1.  2.  London,  1847 — 49,  imp.  8vo.  pp.  viii., 
124,  col  plates  1—50. 

Libr.  a  Afr.,PJS. 

225 *Wardia:   a  new  genus  of  Mosses  discovered  in 

Soathem  Africa.  In  Hooker's  Companion  to  the  Bot.  Mag.  London,  1836. 
Svo.    VoL  n.,  pp.  183 — 4.    1  col.  plate. 

Libr.  S.  Afr. 

226  Hampe,  Ernst,  b.  1795,  d.  1880.  *Ifotarisia  novonim 
lioaoorum  genus,  propositum  ab  E.  Hampe  Blankenburgensis  in  Linnaea. 
VoL  XL    Halle,  1837,  p.  379. 

Three  mosses,  of  which  one  belongs  to  the  Gape,  are  here  described.    For  a 
fuller  aoooont  of  the  Gape  species  see  Homschudi,  Muse.  Frond.  Descriptiones 
in  Linnaea  vol.  zy.  pp.  12&— 129,  where  it  appears  as  Braehyateleum  crUpa- 
tttm,  Homsoh. 
Libr.  MacOw. 
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227    Hampe,  Ernst  [Descriptions  of  Mosses].    In  BotamadM 
Zeitung.    Leipzig,  4to.    1870. 

Foot  Natal  mosses  from  the  ooUeotion  of  Borgen  are  here  deeeribed. 


228  Hedwig.  Johann,  Pro£  Bot.  Leipsic,  K  1730,  A  1 

^Species  muscorum  frondosorum  descriptae  et  tabulis  aeneis  coloratis 
trata.  Opus  posthumum,  editum  a  Fr.  Schwaegrichen.  Lipsiae,  1801. 
Ti.  352  pp.  77  tab.  col— -Supplementum  l  VoL  1.  1811.  xxl  196  pp. 
tab.  L— XLix.  VoL  2.  1816.  vil  373  pp.  tab.  L— c.— SuppL  il.  VoL  !• 
1823— 24.— VI.,  186  pp.,  tab.  cr— CL.  VoL  2.  1826—27.  210  pp.,  tabi  cu — 
CO.— SuppL  m.  VoL  1.  1827—28.  (180  pp.),  tab.  co— CCL.  VoL  2,  1829 — 
30  (168  pp.),  tab.  ecu— ccc— SuppL  iv.  VoL  1.  Sect  1.  1842  (100  pp.), 
tab.  ccci.— ccoxxv.  (100  Th  :— in  charta  velum  ;  133^  Th). 

Contain  many  Gape  species  (offered  by  Volgt,  1879,  ISO  marks). 
Libr.  S.  Afr. 

229  Hering,  Karl,  b.  1796,  d.  1843.    [Memoir  on  Erauss's 

Algae.]    In  Annals  and  Mag.  of  Natural  History.    1842. 
We  have  not  seen  this. 

230  Hooker^  Sir  William  Jackson.  *Musci  Exotici,  contaiDing 
figures  and  descriptions  of  new  or  little-known  foreign  mosses  and  other  aypto- 
gamic  subjects.  London,  1818—1820.  2  vols.  4to.  VoL  1.  1818.  Plates  1—96 
with  text  (unpaged).    VoL  2.  1820.    Plates  97—176  with  text  (unpaged). 

Contains  plates  of  eight  Gape  mosses  and  one  Helenian,  poUected  by  MensieB) 
Brown  and  Borchell.    (Pub.  col.  £4.  4«. ;  plain  £2.  3«.). 
Libr.  S.  A&. 

231  Hooker,  Sir  W,  J.  and  J.  G.  Baker«  *Synopsis  Filiciim,a 

Synopsis  of  all  known  Ferns,  including  the  Osmundaceae,  Scmzeaceae,  Marat* 
tiaceae,  and  Ophioglossaceae  (chiefly  derived  from  the  Eew  Herbariimi)  ac- 
companied by  figures  representing  the  essential  characters  of  each  genii& 
London,  1868.  8vo.  —  2nd  ed.  London,  1874.  8vo.  pp.  i. — ^xiv,  9--559. 
9  plates  with  9  pp.  descriptive  text. 

The  most  recent  enumeration  of  this  important  order,  and  indispensahlft  to 
the  student. 
Libr.  S.  Afr.,  P.E.,  MaoOw. 

232  Homemann,  Jens  Wilken,  b.  1770,  d.  1841.    ♦Om  Fucos 

buccinalis  L.  In  Selsk.  naturvid.  og  mathem.  Afh.  m.  [1828]  pp.  381—390. 
1  tab.  coL  [no  title  page  or  date]. 

Libr.  MaoOw. 

233  Homschucll,  Christian  Friedrich,  b.  1793,  d.  1850. 
*Musci  frondosi  exotici  herbarii  WiUdenowiani,  tum  capenses  a  Beigio  lecti, 
tum  alii  quidam  ex  Australasia  aliisque  orbis  terrarum  plagis  a  ChamiaBO  n* 
lati.  In  Uorae  Physicae  Berolinenses.  Ed.  C.  G.  Nees  von  Esenbeck.  Boon, 
1820.    folio  I.— XII.,  1—123,  ind.  1—4.    27  tab.  col. 

The  two  plates  belonging  to  this  section  contain  exquisite  figures  of  5  Capo 
Musoi.     The  Bergius  (C.  H.)  above  cited  was  the  second  Cape  collector  of  Uttt 
name,  a  young  German  apotheoaiy  who  died  shortly  after  his  arrival  here  in 
1820.    (Sells  £12.  15<.)    See  Art.  416. 
Libr.  MaoOw.,  BoL 
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884  HomschlldL  Christian  Friedrick  *Muscoram  Frondo- 
cum  novorum,  quos  in  AMca  Australiori  collegerunt  Ecklon,  Dr^e,  Mundt 
;Maire  deficriptionea  Adjectae  sunt  adnotationes  de  nonimllis  aliis  muscis 
^[>eiiaibus  jam  divulgatis.  In  Linnaea.  VoL  xv.  Halle,  1841.  8yo.  pp. 
14—157. 

ConiainB  desoriptionB  of  45  Bpecles  of  Cape  mossefl.    A  oontiniiation  was 
pramiBed  bat  does  not  seem  to  ha^e  appeared. 
liibr.  KacOw.,  Bol. 


Phanerogamic  Botany. 
235    Jacqnin,  Joseph  Franz,  b.  1766,  d.  1839.    Eclogae  plan- 

tamm  rariorum  aut  minus  cognitarum  quas  ad  vivum  descripsit  et  iconibus 
coloratis  illustravit  Vindobonae,  1811— 44.  2  vols.  foL—i. :  1811— 16,  pp. 
▼in.,  155.  tab.  col.  1 — 101. — ^n. :  Post  obitum  Jacquini  ab  auctoris  nlia 
Isal^lla  a  Schreibers  evulgatimL  Synopsin  specierum  cum  indioe  adjecit 
Eduaid  FenzL  1844.  11  pp.,  ind.,  tab.  coL  101—169.  (Plate  157  did  not 
appear.) 

Said  to  eonffdn  plates  of  some  Cape  plants. 

236    Synopfiis  Stapeliarum  in  quatuor  fasciculis  prioribus 

Monographiae  Jacquinianae  descnptarum.    (Viennae)  1816.    8yo.    12  pp. 

Unknown  to  as. 

237  Jacquilly  Nicolaus  Joseph,  Prof.  Chem.  and  Bot.  Schemnitz, 
Vienna,  b.  1727,  d.  1817.  ''^Observationum  botanicarum  iconibus  ab  auctore 
deiineatis  iUustratarum.  Pars.  i. — iv.  Vindobonae,  1764 — 71.  folio.  .48, 
32,  22,  14  pp.,  100  tab.    (Pub,  10  Th.) 

libr.  MaoOw. 

238    *Hortu8  botanicus  Vindobonensis,  sen  plantarum 

rarioram,  quae  in  horto  botanico  Yindobonensi,  etc.,  coluntur,  iconea  coloratae 
-et  Buccinctae  deecriptiones.    Vindobonae,  1770-76.    ni.  voU.  folio  : — ^i. :  1770, 
pp.  1 — 44,  tab.  col  1—100.— II.  :   1772.    pp.  46—95,  ind.,  tab.  ooL  101—200. 
OL  :  1776.    52  pp.,  ind.,  100  tab.  col. 

Only  a  small  proportion  of  the  plates  in  this  work  axe  of  Cape  plants  <Pab. 
250  Th.) 

239    *Icone8  Plantarum  Rariorum.   Vindobonae,  1781 — 

93.  IIL  voD.  folio.  I. :  1781—86,  praef  (2),  20  pp.,  tab.  col.  1—200.  ii. :  1786 
—93.  22  pp.,  tab.  coL  201—464.  iii. :  1786—93.  24  pp.,  teb.  col.  465—648. 
(A  duplicated  number,  286*,  brings  the  total  number  of  plates  to  649.) 

A  large  proportion  of  the  plants  figured  in  this  fine  work  are  South  African. 
(Pab.  270  Th.    Priced  at  £12  to  £15.) 
lihr.  Bol. 

240    ^Collectanea  ad  botanicam,  chemiam  et  historiam 

Datunlem  spectantia  cum  figuris.    Vindobonae,  1786 — 96.    5  vols.    4to.    i. : 
1786.  386  pp.,  22  tab.  ooL  n.:  1788.  374  pp.,  18  tab.  coL   m. :  1789,  306  pp.. 
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83  tab.  ooL  Dr. :  1790,  359  pp.,  87  tab.  ool.  v :  sapplementam.  1790^  li 
pp.,  16  tab.  col.  I 

Contains  figores  of  eeveral  Gape  plants  and  fall  deseriptionB  of  Tamaf\ 
those  of  which  the  figures  only  (wi&ont  descriptions)  appear  in  the  Xeoa 
Plant  Barior.    (Pab.68^Th.    Priced  at  80f.  to  40».) 
labr.  MaoOw.,  BoL 

241  Jaoqniiiy  Nicolaus  Joseph.  *Ozalis  Monograpbia  ioonibi 

Olustrata.  Yiennae,  Lond.  et  Lugd.  Bat  1794  4to.  pp.  1—120,  adial 
tab.  1 — 81  (quanim  75  coL)  ] 

All,  excepting  a  few,  are  excellent  plates  of  this  characteristic  Cape  gen 
(Pub.  15  Th.    Priced,  1878,  45«.  to  57«.) 
Libr.  S.  A£r.,  Bol. 

242    *Plantarum  rariorum  horti  caesarei  SchoubmnDeB 

sis  descriptiones  et  icones.  Yiennae,  1797 — 1804.  4  vols,  folio,  i. :  1791S 
XII.,  70  pp.,  tab.  ool.  1—129.  n. :  1797,  68  pp.,  tab.  ool.  130— 25a  m. :  179S 
80  pp.,  tab.  ool.  251 — 400.    iv. :  56  pp.,  tab.  coL  401—500. 

A  large  number  of  the  fine  hand-coloured  plates  repreeent  S.  AMoan  plsnia 
(Pub.  280  Th.    Priced,  £12  to  £13.) 
Libr.  S.  Afr.,  BoL 

243    *StapeIiarum  in  hortis  Ymdobonensibas  cultamin 

descriptiones  figuris  coloratis  illustratae.  Yindobonae,  1806.  folio.  (64  fi)L) 
praef.,  ind.,  64  tab.  coL 

**  The  work  was  completed  in  1819  by  Jos.  Fran,  von  Jaoqmn,  son  of  tbB 
author.  **  Pritzel.  There  is  but  one  copy,  and  that  an  extremely  impeifeet  one, 
of  this  very  rare  work,  in  the  Colony,  deposited  in  Libr.  S.  Afr.  It  wants  ths 
Index  and  thirty-three  plates. 

244 ♦Fragmenta  botanica  figuris  coloratis  illnstrata, 

ab  anno  1800  ad  annum  1809  per  sex  foficiculos  edita.  Yiennae,  1809.  M<v 
86  pp.,  ind.,  138  tab.  col. 

Gontams  figures  of  a  few  Gape  plants. 

245  Jackson,  John  Reader,  Saffron  from  Lyperia  crocea,  EckL 

In  Pharmaceutical  Journal,  May  11, 1872.    London,  p.  904. 

A  repetition  of  Pappe*s  notice  of  this  dye  (Geel-bloemme^es)  in  Prod.  Plor. 
Med.  Cap.  p.  87. 

246  JarosZy  Franz  Edward  Felix,  b.  1799.     *Plantae  noTse 
Gapenses.    Dissertatio  inauguralis,  &c.    BeroL  1821.    8va    24  pp. 

A  tract  of  little  value.  Ghamisso  and  Schlechtendal  in  their  revision  of  the 
Gentianeae  of  the  Romanzoff  expedition  (Linnaea  i.  191)  declare  that  they  ess 
make  nothing  of  the  author's  descriptionB,  and  have  thought  it  best  to  pass  ofsr 
in  silence  '*  quae  iste  paucissimis  notus  Ubellus  atque  obscums  in  lucem  profoR 
conatuB  sit."  By  an  oversight  Chironia  emargitnUai  Jarosz,  p.  11,  was  omitted 
in  Qrisebach's  recension  of  the  order  in  De  G.  Prodromus  ix.  p.  89.  Gt  Wal^ 
Ann.  Bot.  Syst.  i.  p.  614. 
Libr.  MacOw. 

247  de  Jnsgien,  Adrien,  b.  1797,  d.  1853.    M^moires  sur  les 

Rutac^  on  considerations  sur  ce  groupe  de  plantes,  suivies  de  FenKntion  des 
genres  qui  les  composent.     Paris,  1826.    4to.     160  pp.,  16  tab.  (sign  14— »). 
Unknown  to  us.    (Pub.  16  fir.) 
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de  JnsriefO,  Adrien,    [On  Penaeaceae.]    In  Annates  des 
Naturelles.    Ser.  ni.    VoL  vi.    p.  15,  tab.  1—3. 
Tflie  title  of  this  memoir  is  unknown  to  us. 


Oryptogamic  Botany. 

Jaeger,  August,  d.  1877.    *Genera  et  Species  Muscorum 

i  dispofiita  seu  Adumbratio  Florae  Muscorum  totiuB  Orbis  terra- 

Separat  abdrucke  aus  den  Yerhandlimgen  der  St  Gallischen  naturw. 

chaft     1870— 74.— VoL  l:  Musci  Acrocarpl.    San  GallL    1871—1875. 

fc.        PPl  L— iii.,  246—299,  357—451,  310—490,  61—236,  54^278.— VoL  n. : 

^^ 1879   (Verhandluneen  1875—1878).    pp.  i.— iv.    85—188,  201—371, 

i «4^  621—778.    Index,  with  title  of  voL  i.  repeated,  L— xL 

Contains  the  latest  systematic  catalogae  of  Musoi  generally,  and  therefore  of 
ttiOBe  of  the  Gape.  It  shews  that  very  many  species  are  lying  perdu  in  Herbaria 
imder  MS.  names  awaiting  publication.  The  seventh  and  subsequent  sections 
IftftTe  been  revised  and  piutly  elaborated  by  the  deceased  author's  friend,  Dr  F. 


Idbr.  BlacOw. 


Phanerogamic  Botany. 

250  [Ker.  John  BeUenden,  formerly  Oawler.]  StrdiUna  de- 
Asta,  or  coloured  figures  of  all  the  known  species  of  the  genus  Strditzioy  from 
lie  drawings  in  the  Banksian  Library  by  Francis  Bauer.  London,  1818. 
folia     Fasc.  l,  n. :  coL  plates  1 — 8. 

This  is  doubtless  the  same  work  recorded  under  Bansr,  Art.  58,  but  we  are 
unable  to  explain  the  differences.    The  attribution  to  Ker  Is  taken  from  Pritzel. 

251    Iridearum  Genera,  cum  ordinis  charactere  naturali, 

ipederum  onumeratione  synonymisqua    Bruxellis,  1827.    8vo.     158  pp. 

*«*  This  writer  was  also  the  author  of  all  the  descriptions  of  plants  in  the 
Botanical  Begister  (Art.  163)  from  the  years  1815  to  1824,  which  are  not  other- 
wise stated. 

252  Elatty  Friedrich  Wilhdm.  *Ilevisio  Iridearum. — ^Bei- 
teg  tar  KenntnisB  der  Irideen. — ^Diagnoses  Iridearum  Novarum.  In  Linnaea, 
vda  XXXII.,  xxxrv.,  xxxv.    Halle,  1863 — 66.    8ya 

A  monograph  of  the  order.    Bespecting  its  value  and  deficiencies,  see  Baker, 
Syst.  Iridacearum  supra,  Art.  42. 
Libr.  MacOw.,  BoL 

253    *XJeber  die  Gattung  Euparea^  Banks  ((Jaertner).   In 

,  liumaea,  yoL  i.     New  Series.     Berlin,  1867.    8vo.    pp.  394 — 395. 

The  author  identifies  Eti]^area  amoena,  Soland.,  and  also  AnagaUU  Huttotd, 
HaiT.  (firom  the  Gape)  with  Ancif^aUU  tetulla,  Linn. 
Libr.  Bol. 

VOL.  U.  FT.  in,  12 
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254  Elatt,  Friedrich  WUhelm.  *Beitraege  zur  Ee 
der  Compositen  Sued-AJrikaa.  In  Linnaea,  vol.  tct.tt.  Berlin,  li 
8vo.    pp.  503—510. 

An  enmneration  merely  of  three  amall  oolleetionB  of  Cape  Ckimpoaitae» 
74  specieB  collected  by  Dr  Meyer  in  the  Hantam  Mts. ;  44  gpeeiee  of  Eddos  i 
Erebs;  and  22  species  of  Fr.  de  Castelnan. 
Libr.  Bol. 

255  KUnsmaim,  Ernst  Ferdinand,  b.  1794,  d.  1866.   *tCij 

Breyniana,  oder  Schlueasel  zu  Jaoobi  Breynii  Gedanensis  Exoticanim 

que  minus  cognitarum  plantarum  centuria  prima  cum  figuris  etc., 

tfohannis  Philippi  Breynii  Icones  fasciculi  rariorum  plantarum  primiB 
secundus,  bearoeitet  und  mit  einigen  Anmerkungen  herausgegeben  yosx  & 
Elinsmann,  Med.  et  Chirurg.  Dr.    Danzig,  1855.    4to.    pp.  L — ^v.,  1 — 30. 

The  desoriptiye  names  of  the  older  work  and  those  of  the  modem 
datnre  are  given  in  parallel  colanms,  the  latter  diiefly  after  WiUdeoov.- 
Possessors  of  this  work  may  note  the  following  emendations :  tab.  12  is 
doubtedly  £•  to«5€  cinereay  Thunb.  Tab.  88:  leaves  (probably  of  some  Ai 
{Bulbine))  nusmatohed  with  the  spike  of  some  WaUorda,    Tab.  40,  left 
by  Elinsmann,  is  Drimia  elata,  Jacq.    Tab.  47:  "Gentanream  mimu,"  AkI 
doubtless  a  Cape  Lebaea  (the  colour  of  flowers  is  frequently  erroneoosly 
scribed  from  dried  specimens,  as  e.g.  where  Lobelia  {Parattranthut 
A.  de  C.)  is  described  as  "Coemleo  flore").    Tab.  7*1  is  clearly  HeUel 
nudifoliumf  Less. 
Libr.  MacOw. 

256  *Clavis  Dilleniana  ad  hortum  Elthamensem, 

1856.    4to.    31  pp. 

Exactly  similar  iq  design  to  the  Clavis  Breyniana.    These  two  opuaeola  ait 
of  great  service  when  consulting  the  fine  old  works  to  which  they  r^er. 
Libr.  MacOw. 

257  Elotzsch.  Johann  Friedrich,  Keeper  Roy.  Herb.  Berlin, 

b.  1805,  d.  1860.  ''^Ericearum  a  eel.  Adelberio  de  Chamisso  descriptanmk 
Pars  addita.  In  Linnaea,  vol.  ym.  Berlin,  1833.  8vo.  pp.  655  —  668. 
VoL  IX.  pp.  350—367,  and  611—706.  Vol.  x.  pp.  312—356.  VoL  HL 
pp.  211—247,  and  497—543. 

The  connexion  of  Chamisso's  name  with  this  elaborate  monograph  of  C^ 
Ericeae  is  not  clear.    In  vol.  i.  p.  511,  and  vin.  p.  491,  there  are  memoirs  of  bk 
upon  the  Ericeae  of  sub-arctic  America  and  BrazU,  but  no  Cape  speoieB,  nor 
even  the  genus  Erica  itself  is  mentioned. 
Libr.  S.  Afr.,  MacOw.,  Bol. 

258    *Bemerkung  zur  Gattung  Qrubhiay  EndL    In  lin- 
naea, vol  xm.    Halle,  1839.    pp.  378 — 381. 

Libr.  MacOw. ,  Bol. 

259  Eniplio^  Johann  HieronyrkuSy  Prof.  Med.  Erfurt,  b.  iTOi 
d.  1763.  Botamca  in  Originali  seu  Heroarikm  vivum  plantarum  tain  indigeo. 
quam  exotic,  peculiari  quadam  operosoque  Wchiresi,  atramento  impresBono 
obductarum  nominibus  suis  ad  methodum  LVnnaei  et  Ludwigii  inaignitanim 
elegantissima  ectypa  ezhibentur  opera  et  stuvio  Job.  (^odofr.  Trampe,  typo- 
graphi  Halensis.  HaJae,  1757 — 1764.  Folio,Y-xii.  Ontiuiae  vel  a  volL 
1254  fuligine  imper.  pict. — ^Accedit :  Index  UniV^i'salis.  Halae,  Trampe  1767. 
Folio.     14  pp.  (36  th.). 

Quoted  by  the  later  writers  of  the  18th  oen^*  ^  containing  figuna  of  Cape 
plants.    We  have  not  seen  the  work. 
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260  Eolbe,  Peter,  b.  1675,  d.  1726.  ♦Beschreibung  des 
gebirgs  der  guten  Hofihung  und  der  Hottentotten.  Ntimberg,  1719. 
o.      Tab. 


ktalogne  of  indigenouB  plants  and  desoriptionB  taken  from  Hartog,  Olden- 
IttOid  and  daewheze  are  contained  in  this  oniioos  old  book.    An  edition  in  Datdh 
'ifras  published  at  Amsterdam  in  1727. 
rdbr. '  S.  Afr.,  MaoOw.  (Dutch  ed.). 

261     Kranss,  Ferdinand.    *Beitrage  zur  Flora  des  Cap-  und 
lal-laxkdes.    Regensburg,  1846.    8yo.    215  pp.,  2  tab. 

Xlxe  first  24  pages  of  this  asefol  memoir  contain  sketches  of  the  vegetation 
of  such  parts  of  the  Colony  and  Natal  as  were  visited  by  Krauss  during  the 
years  1838 — 40.  The  remainder  fotms  an  extended  catalogue  of  species,  with 
many  novelties  here  first  described,  and  may  be  considered  as  a  supplement  to 
I>rdg;e'8  Dooumente,  especially  with  regard  to  Natal  localities.  Cryptogams  are 
iiMsliided. 
Xiibr.  liaoOw. 

262   Eretzschmar,  £e2t^re2.  Sudafrikanische  Skizzen.  Leipzig, 
SMl     8vo.    viii.,  382  pp. 

Contains  an  account  of  Cape  medical  plants  on  pp.  128 — 144.    (Unknown 
to  na.) 

263  ExintlL  Karl  Sigismund,  Prof.  Bot.  Berlin,  b,  1788, 
L  1850.  *Ueber^e  Thymeleen,  und  eine  neue,  ihnen  verwandte  Pflanzen- 
kmilie,  die  Fenaeaceen.    In  Tiinnaea,  voL  v.    Berlin,  1830.    8yo.    pp.  667 — 

lobr.  8.  Air.,  MaoOw.,  Bol. 

264 *Vier  botanische  Abhandlungen.     Gelesen  in  der 

Akademie  der  WiBsenschaften.  den  24  Marz.  1831.  Ueber  die  Yerwandtschaft 
in  G^ttung  Stilbe;  ueber  die  Gkittung  Sympieza^  Licht.  &a  Berlin,  1832. 
4fta    16  pp. 

Libr.  BfacOw. 

265    ♦Enumeratio  plantarum  omnium  hucusque  cogni. 

larom,  secundum  fiamilias  naturales  disposita,  adjectis  characteribus,  differentiis 
•t  synonymifl.    Stuttgardiae  et  Tubingae,  1833--50.    5  voU.    8yo. 

TomuB  L :  Agrostographia  synoptica  sive  enumeratio  Graminearum  omniimi 
hucusque  cognit,  adjectis  charact.,  difierent.  et  synon.     1833.    p.  606. 

Supplementimi  tomi  primi,  exhibens  descript.  specierum  nov.  et  minua 
oognit     1835.    436  (40)  t>p.,  40  tab. 

Tomus  n. :  Cyperograpma  synoptica,  sive  enumeratio  Cyperacearum  omnium 
iLucusque  oognit.,  adjectis  charact,  different,  et  synon.     1837.    691  pp. 
Tomus  ni.:  Enumeratio  Aroidearum,  Typhin.,  Pandan.,  Fluvial.,  Jun- 
Aliamac.,  Butom.,  Palm.,  Juncac.,  Phylidr.,  Restiac.,  Centrolepid.  et 
iocauL  omnium  hue.  cognit.,  adj.  charact.  diff.,  et  synon.     1841.    644  pp. 
TomuB  TV. :  Enmneratio  Ayndearum,  Mayac.,  Commelyn.,  Pontedenao., 
[elanthac.,  Liliac.,  et  Asphodel,  omnium  hue.  cognit.,  adj.  charact.,  diff.  et 
>D.    1843.    572  pp. 

Tomus  v.:  Enumeratio  Asparaginearum,  Smilacin.,  LapagerL,  Roxburghiac., 
[HerrerL,  Ophiopogon.,  Aspidiasl^.,  Discorin.,  Taocac.,  et  Aniaryllid.     1850. 
806  pp. 

This  work  forms  a  Cyclopaedia  of  Endogenous  Botany,  and  notwithstanding 
certain  d^ects  (see  Preface  to  Baker's  Bevision  of  Herbaceous  Capsular  Liliaceae, 
Art.  25)  is  still  the  only  work  professing  to  give  a  complete  description  of  certain 
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orders  ayailable  to  the  Btadent.  In  respect  of  Gape  graaaes  the  fiist^ 
superseded  by  Nees  von  Esenbeck's  Monograph  (Art.  366)  and  Mr  ' 
Be^isions  put  aside  nearly  all  the  Liliaceae.  For  Beatiaoeae  see  '^ 
(Art.  124),  and  for  Jnncaoeae,  Buchenaa  (Art.  91).  (Pub.  14^^  Th. 
procurable  for  40s.  to  50«.) 
libr.  S.  Afr.,  P.E.,  MaoOw.,  BoL 


Oryptogamic  Botany, 

266  Ealchbreimeri  Karoly,    Uj  Vagy  Kevesbbe  ismert 

mOrcs^elek.  (Phalloidei  novi  vol  minus  cogniti.^  Kalchbreoner,  £i 
B.  tagtoL  From  the  Transactions  of  the  Hungarian  Academj  of  Sc~ 
voL  X.    Buda-Pest,  1880.    8vo.    pp.  1 — 24,  3  cm.  pi. 

Contains  descriptions  and  admirable  figures  of  two  Gape  I^ialloid 
Kalchbrennera  and  Antkurut, 
Libr.  MacOw.,  BoL 

267    ♦Fungi  MacOwaniani  by  C.   Kalchbrenner. 

Grevillea,  vol.  ix.  Na  51.    London,  1881.    pp.  108—116:  No.  52.   pp.  IMj 
137.— Vol  X.    No.  54.    pp.  52—59. 

These  papers,  togetiier  with  that  in  the  saoeeeding  article,  form  the 
extended  catalogue  of  Gape  Fungi,  and  enumerate  866  species. 
Libr.  MacOw. 

268  Ealcbbreimen  (7.  and  Jf.  (7.  Cooke«  *South  African  Fai 

by  0.  Kalchbrenner  and  M.  C.  Cooke.    In  Qrevillea,  voL  iz.  na  49. 
1880.  8vo.    pp.  17—34. 

Enumerates  148  Gape  species,  among  which  are  many  novelties,  briefly 
scribed,  and  some  figured  m  pi.  185 — 138  of  the  subsequent  nos.  5(y—SL 
Libr.  MaoOw. 

269 *Natal  Funri  collected  by  J.  M.  Wood,  Inane 

determined  by  M.  C.  Cooke,  and  the  Hymenomycetes  by  Rev.  C.  Kalchi 
In  Grevillea,  voL  x.  no.  53.    1881.    pp.  26—27. 

Libr.  BCaoOw. 

270  KanlftlSS,  Oe(yrg  Friedrich,  Prof.  Bot  Halle,  d.  li 
*(Plantae  Ecklonianae.)  Lycopodiaceae  et  Filices.  In  Linnaea,  vol 
Berlm,  1831.    pp.  181—187. 

Libr.  A.E.,  S.  Afr.,  MacOw.,  Bol. 

271  KrnXkBB.  Christ  Ferd,  Friedrick  ♦fBeitrag  zur  Kenntniss 
der  Corallineen  una  Zoophyten  der  Siidsee,  nebst  Abbildungen  der  neoen 
Arten.    Stuttgart,  1837.    4to.    38  pp.,  1  tab. 

Contains  some  Cape  species,  chiefly  gathered  in  Mosset  Bay. 
Libr.  S.  Afr. 

272  Enetzingy  Friedrich  TraugoU,  b.  1807.  Phycologia 
generalis,  oder  Anatomie,  Physiologic,  und  Systemkunde  der  Tange.  Leipog> 
1843.    4to.    zzzii,  458  pp.,  80  tab.  coL 

Idbr.  S.  Afr.    (Publ.  40  th.) 
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8T8  T^n^Tij  Maanmilian.  ^Filices  Deckenianae.  Dissertatio 
ngnzalis  Botanica  quam,  &c.,  defendet  auctor.  M.  Euhn,  Berolinensis; 
iBiae,  1867.    dvo.    28  pp. 

The    introdaotion  treats  of  the  distribation  of  Afrioan  ferns.    The  entire 
optuaonle  is  reprinted  in  the  work  following. 
Idbr.  MaoOw. 

374     *Filice8  Africanae.     Revisio  critica  omnium  hucus- 

iB  cognitonun  Cormophy  tonim  Afiicae  indigenorum,  additamentis  Braunianis 
rvisque  Africanis  spedebus  ex  Beliquia  Metteniams  adaucta.  Aocedunt 
fioes  I>eckenianae  et  Petersianae.    lipsiae,  1868.    8vo.    233  pp. 

Invalnable  as  an  index  to  eyerything  published  on  Cape  Ferns.    The  genera 
Ophioglos9um  and  Isoetet  are  by  the  late  Prof.  A.  Braon. 
l2br.  MaoOw.  (Prof.  A.  Braun's  copy). 

275  Kunze,  Oustav,  Prof.  Bot  Leipsic,  b.  1793,  d.  1851. 
Rantaram  acotyledoneamm  Africae  Australioris  recensio  nova  e  Dregei, 
iddoni,  et  Zeyheri,  aliorumque  peregrinatorum  collectionibus  aucta  et  emen- 
sta.  Particida  prima,  Filices  Linn,  oomplectens.  Dissertio.  Lipoiae,  1836. 
▼a     77  pp. 

There  is  another  impression  of  this  opnscnle  on  Cape  ferns,  reprinted  from 
the  Tiinnaea,  vol.  x.  1836,  pp.  481 — 570,  bat  with  separate  title-page,  and  inde- 
pendent pagination.  This  bears  the  imprint  **  Halis''  (Halle  am  Saal),  and  has 
fourteen  pages  extra,  containing  "  Index  looorum  omninm  Afrioae  Anstralioria 
uti  Filioes  antea  reoensitae  a  Dregeo  leotae  snnt." 
liibr.  MaoOw.,  Fairbr.,  Bol. 

276    Die  Farmkrauter  in  colorirten  AbbilduDgen  natur- 

Kbh  erlautert  und  beschrieben.  Schkuhr's  Farmkrauter,  Supplement, 
d  1,  2.  Leipzig,  1840—51.  4to.— Band  1  (Lieferung  1—10).  1840—47. 
■vi,  252  pp.,  effigies  autoris,  tab.  col.  1 — 100. — Band  2  (Lieferung  11 — 14). 
I84a— 51.    pp.  1—98,  tab.  coL  101—140. 

Contains  seven  Cape  Fems  in  the  first  four  decades.    (Publ.  85  Th.  Priced 
at  about  70* .) 

277    *Filicum  in  Promontorio  Bonae  Spei  et  ad  Portum 

Katalensem  a  Guienzio  nuperius  coUectarum  &a    In  Tjinnaea,  voL  xvin. 
Halle,  1844.    8vo.    pp.  113—124. 

Describes  seyeral  Cape  Ferns. 
Libr.  MacOw.,  BoL 


Phanerogamic  Botany, 
278    La  MardL  Jean  B,  A.  P.  i£.,  b.  1744,  d.  1829.    ♦Ency- 

dopAiie  m^hodique.  Botanique.  Paris,  1783—1817.  13  vols.  4to.— I.:  187a 
A-Cho.  xliv.,  752  pp.— IL:  1786.  ac-Gor.  774  pp.— IIL:  1789.  Gor-Mau. 
viii,  759  pp.— IV.:  1797.  Mau-Pan.  viL,  764  pp.— V.:  1804.  Pan-Pyx. 
viiL,748pp.— VL:1804.  Qua-Sci.  786  pp.— VIL:  1806.  Sci-Tra.  731pp.— 
VIIL:  Tre-ZuCw  879  pp.— Supplement.  IX.:  1810.  A-Byt.  xviii.,  761  pp. 
—X.:  1811.  Caa-Gyr.  876  pp.— XL:  1813.  Hab-Mor.  780  pp.— -XU.: 
1816.  Mor-Ryn.  731  pp.— XIIL :  1817.  Sa-Z,  et  Addenda,  viii.,  780  pp., 
with  Atlas  and  900  plates. 

Contains  descriptions  and  plates  of  many  Cape  plants.  From  vol.  v.  onward, 
the  text  is  by  J.  L.  M.  Poiret. 

La  Sochei  5^  De  la  Roche. 

1 
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379  Lailjg^r,  Carl  *Die  Yegetationsformen  des  E^p] 
und  ihre  Yergleichung  mit  denen  der  benachbarten  afrikaniachen  Vege' 
gabiete.    8yo.    35  pp. 

Apparently  a  reprint  from  the  transactions  of  some  learned  aocie!^. 
is  no  place  or  date  on  the*  title-page ;  the  sheets  are  marked   O 
Jasefttadt. — The  paper  is  chiefly  a  reproduction  of  Grisebach's  cbapters 
Cape  Flora  in  his  Vegetation  di^r  Erde  (Art.  178),  with  some  onimportaat 
ditions. 
Libr.  BoL 

280  Lehmaillly  Johann  Qeorg  Christian^  Director  Bot. 

Hamburg,  b.  1792,  d.  1860.    ''^Plantae  e  feunilia  Asperifoliarum  m 
Pars  L  et  n.    Berolini,  1818.    4to.    478,  iz.  pp. 

Contains  24  Cape  species,  mostly  LohMUmon  (under  EeMuvi^ 
Libr.  S.  Afr.,  MacOw. 

281    *Icones  et  descriptionea  novarum  et  minus  oogid 

tamm  stirpium.  Pars  i.  Icones  rarioram  plantarom  e  fsunilia  Asperifotianii^ 
Hamburgi,  1821.     Folio.    28  pp.,  50  tab. 

Published  in  5  fasciculi  from  1821—24.    Intended  to  illustrate  the  antfanll 
preyioufl  work  "  Plantae  e  fam.  Aaparif.*'    Contains  excellent  figures  of  13  Oip^ 
Boragineae.     (Pub.  18  Th.    Sells  for  lOf .) 
Libr.  MacOw.,  Bol. 

282    *Novarum  et  numis  cognitarum  stirpium  pugillm 

1 — 10,  addita  enumeratione  plantanim  omnium  in  his  pugillis  descriptaniK 
Hamburgi,  1828— 67.— i.:  1828.  39  pp.— il:  1830.  30  pp.— m. :  1831. 
58  pp.— IV. :  1832.  vi.,  64  pp.  (Hepaticae  Wallichianae). — v. :  1833.  iT- 
28  pp.  (Hepaticae).— VI. :  1834.  72  pp.,  5  tab.  (Cycadeae).— vn. :  1838  (^ 
41  pp.,  1  tab.— vm.:  1844.  56  pp. — ix.;  1851.  viiL,  78  pp.  (Potentillae).— 
x:  1857.    34  pp.  (Hepaticae.    Index). 

Contains  several  Cape  Cycadeae,  Gramineae  and  Jungermanniae. 
Libr.  MacOw. 

283    *De  Plantis  Cycadeis  praesertim  Afiricae  Australi 

Hamburgi,  1834.    4to.  (folio  ez  Pritzel).    16  pp.,  5  tab.  coL 

In  this  work  11  species  of  Encephalartos  are  described.    The  plates  8i9 
identical  with  those  in  the  6th  PugiUus  of  the  work  above-named.    SaM 
copies  have  unooloured  plates. 
Libr.  S.  Afr.,  Fairbr.,  BoL 

284  Lessing,   Christian  Friedrich,  b.   1810,  d.   1832.    De 

generibus  Cynarocephalarum  atque  de  speciebus  generis  ArctotidiB.    Diaseit 
Berolini,  1832.    8vo.    iv.,  30  pp.. 

285    *Synopsi8  generum  Compositarum  earumque  dis- 

S^sitionis  novae  tentamen,  monographiis  multarum  capensium  intexjedi^ 
erolini,  1832.    8vo.    xi.,  473  pp.,  1  tab. 

Bescribes,  amongst  others,  many  new  Cape  spedes. 
Libr.  S.  Afr.,  MacOw. 

286  L'Heritier  (de  Brutelle),  Charles  Louis,  b.  1746,  d.  1800. 

^Gferaniologia,  seu  Erodii^  Pelargoniiy  Oeraniiy  Monsontae  et  Oridi  histoEif^ 
iconibus  iUustrata.     Pariaiis,  1787 — 88.    FoL  max.  tit  44  tab. 

A  volume  of  delicately  beautiful  engravings,  mostly  by  the  celebrated  Bedoati. 
but  without  text.    Pritzel  states  that  the  unpublished  mannseript  of  this  woi^ 
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i  and  others  faj  the  same  author,  are  presenred  in  the  GandoUean  Library  at 
'  Oenetva.     (Prioed,  1881, 12«.) 
'  Inbr.  MacOw.,  Bol. 


i  287     li'Heritier  (de  Bratelle)^  Charles  Louis.    ^Stirpes  novae 

m  miniis  oognitae,  quae  descriptionibus  et  iconibus  illustravit.    Parisiis,  tjp. 
\  D.  Pierres.    1784—85.    vl  fasciculi.    FoL    vL,  184  pp.,  84  tab. 

Contaixis  figures  of  about  10  Gape  plants. 
Libr.  MaoOw. 

288  Lichtensteill)  Heinrich,  M.D.  *fTraveIs  in  South  Africa 
a  the  years  1803-4-5  and  6.  Translated  from  the  original  German  by  Anne 
^lump&e.  London,  1812 — 15.  2  vols.  4to. — l:  1812.  zii,  383  pp.,  ind., 
9pend.-^-n.:  1815.    ziv.,  368  pp.,  append.  (1  and  2),  ind. 

This  traveller  was  a  keen  observer  of  nature,  and  a  good  botanist.  Bemarks 
on  the  vegetation  of  South  Aiiioa  are  scattered  through  the  work.  On  p.  138 
of  -vol.  n.  is  an  interesting  aocount  of  J.  A.  Auge,  one  of  the  earlier  curators  of 
the  Dutch  E.  I.  Company's  Gardens  in  Cape  Town,  and  subsequently  a  collector, 
trcfMn  whom  Blioh.  Grubb  bought  the  specimens  of  plants  described  by  Bergius 
(Art.  68). 
Libr.  8.  Afr.,  PJB.,  QM, 

289  Lindley,  John,  Prof.  Bot.  London,  b.  1799,  d.  1865. 
''The  Qenera  and  Species  of  Orchidaceous  Plants.  London,  1830-— 40.  8yo. 
xviiL,  553  pp.    In  7  parts. 

Although  the  number  of  known  Cape  orchids  has  greatly  increased  since  the 
pubHoation  of  this  work,  yet  it  remains  indispensable  to  the  Cape  student. 
With  it  should  be  consulted  Sender's  Enumeratio  (Art.  432),  Beichenbadi 
(Art.  398). — ^Pritzel  says  tiiere  is  a  larger  edition  of  this  work  wi&  40  col.  plates 
drawn  by  Francis  Bauer;  but  it  is  not  in  the  library  of  the  Boyal  Herbarium 
at  Eew,  and  is  probably  a  mistaken  reference  to  Bauer's  Illustrations  of  Or- 
ehidaceons  Plants  ^Art.  59).  (Somewhat  rare.  Sells  608.  to  658.) 
Libr.  8.  Afr.,  MaoOw.,  Bol 

Illustrations  of  Orchidaceous  Plants,  see  Baner^  Art  69. 


290    *Notes  on  the  Cape  Orchidaceae  of  Drfege.     In 

Hooker's  Companion  to  the  Botanical  Magazine,  vol.  tl    London,  1836 — 
1836.    8m    pp.  20(X-210. 

ContainB  fnU  descriptions  of  over  40  species,  mostly  of  the  Yandeae,  with  a 
few  Ophiydeae,  chiefly  from  Drdge's  collections.   The  greater  part  of  this  paper 
is  reproduced  in  Beiohenbaoh  fiL    **  Orchides,"  in  Walper's  Ann.  Bot.  Syst., 
Tol.  n. 
Libr.  ICaoOw.,  MS.  transcript. 

291    *0n  four  new  species  of  Cape  Orchidaceae.     In 

Annals  of  Nat.  Hist.,  voL  it.    London,  1840.    p.  314. 

292    *Notes  upon  Cape  Orchidaceae.   In  Hooker's  Lond. 

Joom.  of  Botany,  vol.  L    London,  1842.    Svo.    pp.  14 — 18. 

Contains  descriptions  of  several  Cape  Orchids,  mostly  by  Harvey. 
Libr.  8.  Afr.  (also  Bol.,  MS.  transcript). 
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293  lank,  Heinrtch  Friedrich,  Prof.  Bot  Berlin,    b. 
d.  1851,  and  Otto,  Friedrich.    loones  plantarum  selectarom  horti  regii 
Berolmensis  cum  descriptiombus  et  colendi  ratione.    Abbildimgen  av 
€(ewachse  des  K5mglichen  botanischen  Gartens  zu  Berlin.    Fasc.  i. — : 
lini,  1820— 28.    4to.     128  pp.,  60  tab.  col. 

This  Beries  oontains  plates  of  14  Gape  species. 

294    Icones  plantaram   rarionim  horti  regii    hoi 

BerolinencdB  cum  descriptionibus  et  colendi  ratione.    Abbildungen  neoer 
aeltener  Qewachse  des  Kdniglichen  botanischen  Gartens  zu  Berlin.     Pais 
feflc.  L— -V.    Berolini,  1828(--31).    4to.    96  pp.,  48  tab.  ooL 

Inolodee  several  Gape  plants. 


295  IdnnaeiiB)  Carl,  Prof.  Bot.  Unaal,  b.  1707,  d. 

^Hortus  Cliffortianus,  plantas  ezhibens,  quas  in  nortis  tarn  vivis  qnam  sioci^i 
Hartecampi  in  Hollancua,  coluit  vir  nobiliBS.  et  generoeiss.  Geoi^us  Clifi«B£ 
J.U.D.,  reductis  varietatibus  ad  species,  speciebus  ad  genera,  generibus  ai 
classes,  a^jectis  locis  plantarum  natalibus  differentiisque  spedenim.  Cwa^ 
tab.  aen.  Amstelaedami,  1737.  Folio,  jl,  iv.,  501  pp.  (ie.  pp.  1 — 231  el 
301—501),  1  p.  addenda,  (16)  pp.  ind.,  36  et  1  tab.  (tit  cnalcograpL). 

Gontains  many  Gape  plants,  and  excellent  figures  of  nine  Gape  vpeeaem,  (SeDs 
about  Ut,) 
Libr.  MaoOw. 

296    *SpecieB  plantarum,  exhibentes  plantas  rite  oog- 

nitas,  ad  genera  relatas,  cum  diiferentiis  specificis,  nominibus  trivialibus,  s^- 
onimis  selectis,  locis  natalibus  secundum  systema  sexuale  digestaa    Holmiae, 

impenslB  Laurentii  Salvii.     1753.     2  vols.  8vo.     1200  pp.,  praefl  ind. ^*&id 

edition,  enlarged.  Stockholm.  1762 — 63.  ''^3rd  edition,  Vienna,  1764.  2  Tok. 
8yo.  1682  pp.,  ind.  ''^4th  edition,  edited  by  Carl  Ludwig  WiUdsnow,  Beriii]^ 
1797—1830.    6  vols.  8vo. 

A  work  now  out  of  date.    (Bells  about  16«.) 
Libr.  MaoOw. 

297    *Sy8tema  Vegetabilium,  secundum  classes,  ordines^ 

genera,  species,  cum  characteribus  et  dififerentiis.  Editio  xm.  accessionibus  et 
emendationibus  novissimis  manu  perillustris  auctoris  scriptis  adomataa  Johann 
Andreas  Murray.  Goettingae,  1774.  8vo.  vi.,  844  pp.— Supplementum,  &c. 
Brunsvigae,  1781.  8vo.  467  pp.,  praef.— Ed.  xiv.,  ed.  J.  A.  Murray.  Goet- 
tingae, 1784.  8vo.  X3L,  887  pp.,  md. — Ed.  xv.  Parisiis,  1798.  8vo.  xvi, 
821  pp. — Ed,  decima  quinta,  C.  H.  Persoon.  Goettingae,  1797.  8vo.  xn^ 
1026  pp.,  ind. — Ed.  nova,  Roemer  et  Schultes,  StuttgudLiae,  1817—30.  Tn. 
voll.  8vo.— Ed  nova  J.  A.  Schulte  et  J.  H.  Schultes.  Stuttgardiae,  1822—27. 
in.  volL  8vo.— Ed.  xvi.,  Kurt  Sprengel.  Goettingae,  1825—28.  iv.  volL  vel 
y.  partes.    8vo. — Tentamen  supplementi,  Anton  SprengeL     1828.    35  pp. 

The  first  edition  of  this  work  was  entitled  the  13th,  because  the  TegetaUe 
kingdom  had  already  been  described  in  twelve  editions  of  the  Systema  Natwae, 
The  last  edition  but  one  of  Boemer  and  Schultes  is  incomplete,  comprifliog  only 
the  classes  Monandria  to  Hexandria,  Boemer  having  died  after  the  poblioatioii 
of  the  fourth,  and  Schultes  after  that  of  the  seventh  volume.  (Prioed  Tarioiuly 
from  aOf.  to  80«.) 
libr.  MaoOw.  (ed.  Sprengel). 
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^   298     liumaeaSi   Centuria  I.  plantanim  (Resp.  Abraham  D. 

itil&nius),     Upsaliae,  1755.    4to.    35  (5)  pp. 

Aooording  to  Thnnberg  this  and  the  following  treat  of  Oape  plants. 
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Centuria  II.  plantarum  (Resp.  Eric  Tomer),    Up- 


^liae,  1756.    4ta    33  (5)  pp. 

300     Flora  Capensis  (Resp.  Carl  Hendrik  Wamma/rm). 

UpBaliae,  1759.    4to.    19  pp. 

301     Plantae  rariores  Africanae   (Resp.  Jacob  Privtz). 

Upsaliae,  1760.    4io.    28  pp. 

302     De  Erica  (Resp.  Johann  Adolf  DcJdgrerC).  Upsaliae, 

1770.     4to.     15  (5)  pp.,  1  tab. 

303    Planta  Aphyteja  (Resp.  Erik  Achariua).  Upsaliae, 

1776.     4to.    12  pp.,  1  tab. 

Treats  of  Eydnora  afrieana,  Thnnb. 
All  the  foregoing  DiasertationB  reappeared  in  the  following : 

304    *Amoenitates  academicae,  seu  dissertationes  variae, 

physicae,  medicae,  botanicae,  antehac  seorsim  editae,  nuno  ooUectae  et  auctae 
ciun  tabulis  aeneis.  Holmiae  et  Lipsiae,  1749 — 1779.  vn.  volL  8yo.-r-Ed.  m. 
coraate  J.  C.  D.  Schreber.     Erlangae,  1787—90.    x.  volL  8ya 

(Offered  Yjj  Yoigt,  Leipzig,  1879,  Sohreber's  ed.,  at  18  marks.) 

305  *^^  Linnaea."  Ein  Journal  ftlr  die  Botanik  in  ihrem 
nnzen  UmfjBLnge.  Herau^geben  von  D.  F.  L.  von  SohlechtendaL  VoLL^^vni. 
Berlin,  1826—33.  8vo.  Vol  ix.— xxxiv.  Halle  a.  d.  S.  1834—1867.  8vo.— 
Neue  Folge,  voL  i. — ^vnL  Berlin,  1869  — 1879.  8vo.  Herauagegeben  von 
A  Qflzcke. 

This  celebrated  Botanical  Journal  was  the  first  to  publish  recensions  of  Eddon 
and  Zeyher's  collections,  which  formed  a  large  part  of  the  third  era  of  Gape 
Botany,  as  Thonb^g's  labours  formed  of  the  second.  In  this  Catalogue  it  has 
been  thought  advisable  to  give  separate  references  to  all  the  articles  useful  to 
the  Cape  student.  (Complete  copies  offer  for  about  850  Bfarks.) 
Libr.  S.  Afr.  (vols.  1—11),  MacOw.  (yols.  1—22),  Bol.  (complete). 


30ft  Loddiges,  Conrad,  *The  Botanical  Cabinet,  consisting 
of  coloured  deUneations  of  plants  from  all  countries.  London,  1818 — 24. 
10  vols,  small  4to.  (Dol.  plates  1 — 1(XX),  as  many  pages  of  text,  and  ind; 
Vols.  XL— XX.  London,  1825—33.  Svo.  Col  platek  1(X)1— 2(XX),  as  many 
pages  of  text,  and  ind. 

This  beautiful  work  contains  many  showy  Gape  plants,  especially  Erioeae, 
for  the  cultivation  of  which  Loddiges'  nursery-garden  at  Hackney  was  cele- 
brated. Only  tibe  large  paper  quarto  impression  has  the  plates  coloured.  The 
text  refers  to  culture  only,  and  contains  no  botanioal  details ;  it  is  therefore  of 
less  value  to  the  student  than  the  Botanical  Magazine  or  the  Botanical  Register. 
(Moed  £20  to  £22.  lOt.) 
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307  Loudon,  John  Claudius,  b.  1783,  d.  1843.  *An  Encydo- 
paedia  of  plants ;  comprijamg  the  description,  the  specific  character,  caltK^^ 
tiistoiy,  application  in  the  arts,  and  every  other  desirable  particular  respectBM 
all  the  plants  indigenous  to,  cultivated  in,  or  introducea  into  Britain ;  'witS 
figures  of  nearly  10,000  species;  the  specific  characters  by  Professor  Lindl^; 
the  drawings  by  J.  D.  C.  Sowerbv ;  the  engravings  bv  R.  Branston.    LoDrdo^ 

1829.    8vo.    xz.,  1159  pp.,  wood-cuts. First  additional  supplemeat^  Al 

1841.    8vo.    iv.,   1143—1329  pp. Ed.  XL,  conected,  with  suppleoiest. 

London,  1841.    8vo. New  edition  ib.    1866.    8vo.  (scarcely  diffiats). 

This  work  is  a  Species  Plantamm  for  amateurs  and  gardeners.  Uniiaitaiiala^ 
it  is  oonstmoted  upon  the  Tiinnaean  system,  an  arrangement  whieh  greatly  ntaa 
its  UBefolness  as  a  botanical  work.  (The  first  edition  was  published  at  £4L  14s.  6^ 
the  supplement  15f.,  2nd  edition  £3.  ISc.  6d.,  last  ed.  42t.) 
Libr.  P.E.,  IfaoOw. 

308  London,  Jane  WMs,  Widow  of  J.  C.  L.,  b.  1802,  d.  1858. 

*The  Ladies*  Flower  Garden  of  Ornamental  Bulbous  Plants.    London,  184L 
4to.    X.,  270  pp.,  58  coL  plates. 

The  plates,  representing  805  species,  give  the  external  fiunes  of  mai^  Gape 
Monoootyledons.    (Pub.  £2. 12«.    Bella  85«.  to  40*.) 
Libr.  Bol. 


809    Lndwig,  Baron  C.  F.  H.  von.    ♦List  of  Exotic  Trees, 

Shrubs,  Plants,  Bulbs.  Seeds,  &c.  imported  lately  from  (Germany,  Holland,  & 
into  the  Cape  Colony).  In  the  S.  A.  Quarterly  Journal,  voL  n.  Cape  Town, 
"  o.  1,  Oct.  1831).    8vo.    pp.  40--45. 

Only  of  interest  as  recording  the  name  of  Ludwig,  the  possessor  of  a  fi^ 
garden  in  Cape  Town,  and  for  many  years  a  liberal  and  intelligent  pairoii  oi 
Botany  in  the  Colony. 
Libr.  Bol. 


s 


Oryptogamio  Bota/ny. 

310  Lehmann,  /.  0,  C.  (see  above).    *Hepaticaram  Capen- 

slum  a  C.  F.  Ecklon  collectarum,  brevem  recensionem  cum  Schlechtendahlio 
suo  communicavit  J.  G.  C.  Lehmann.  In  Linnaea,  voL  iv.  Berlin,  18S9. 
8vo.    pp.  367—371. 

Contains  brief  diagnoses  of  52  Cape  Hepaticae. 
Libr.  B.  Afr.,  Bol. 

311  Leighton^  Rev.    William  AUport.    On  the  Lichens  of 

St  Helena.    London,  4to.    1  ooL  plate. 

312  Lindenberg:  Johann  Bemhard  WUhelm,  d.  1851.    *He- 
paticarum  Capensium  a  U.  F.  Ecklon  collectarum  brevis  recensia    In  LtDDaea, 

voL  IV.    Berbn,  1829.    8vo.    pp.  367-- 371. 
Libr.  S.  Afr.,  MacOw.,  BoL 
See  also  Art  176,  under  Gottflche. 

313  Lorentz^  Paul  Oimther,  Prof.  Bot.  Cordova  (S.  America). 

b.  1835,  d.  18dl.yrMoosstudien.    LeipEdg,  1864.    4to.    viii.,  172  pp.,  5  tah 

The  Pugillus  Speciemm  Nov.  Ezoticarum  in  this  work  contains  2  Cipa 
species. 
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Phanerogamic  Botany. 

314  MacGibboiL  James,  Formerly  Curator  Bot.  Qard.  Cape 
Tcrvm,  ^CataJogue  of  Plants  in  the  Botanic  Gardens,  Cape  Town,  Cape  of 
Qood  Hope.    Cape  Town,  1858.    8yo.    iv.,  36  pp. 

3[jibr.  MacOw. 

315  McNab,  William,  Curator  Bot  Gard.  Edinburgh,  b.  1780, 
d.  1848.  A  treatise  on  the  propagation,  cultivation  and  general  treatment  of 
Cape  heaths,  in  a  climate  where  they  require  protection  during  the  winter 
months.    Edinhurgh,  1832.    8yo.    43  pp.,  1  coL  plate. 

316  MacOwan,  P€^,  Director  Bot.  Gard.  Cape  Town.  *fCata- 
logue  of  South  African  Plants  compiled  for  the  use  of  the  S.  A.  Botanical 
Society,  and  adapted  for  marking  desiderata  in  exchanges  of  specimens. 
Qrahamstown,  1866.    8yo.    31  pp. 

Contains  a  transcript  of  the  generic  and  spedfio  names  of  the  plants  con- 
tained in  the  first  8  tqIs.  of  Harv^  and  Bonders'  flora  Gapensis,  with  a  lew 
additions. 
Lihr.  MaoOw.,  BoL 

817    *Notulae  Capenses.    In  Journal  of  the  Linnean 

Society,  voL  x.    London,  1867.    8vo.    pp.  480 — 482. 

Describes  3  species  of  Senecio. 
liibr.  MacOw.,  Bol. 

318    *Addenda  supplementary  to  Harvey's  "  Genera  of 

South  African  Plants."     In  Gape  Monthly  Magazine,  voL  m.  N.S.     Cape 
Town,  Nov.  1871. 

Supplies  some  omissions  in  the  2nd  edition  of  that  work,  and  an  additional 
genus. 
Libr.  MaoOw.,  Bol. 

819    *-f-Herbarium  Notes  for  the  use  of  Students  of  Cape 

Botany.    Privately  printed.    Lovedale  (Cape  Colony),  1871.    12mo.    17  pp. 

Libr.  MacOw.,  BoL 

820    *Colonial  Stock  Food-Plants.     In  Cape  Monthly 

Magazine,  vol.  xv.    Cape  Town,  Aug.  1877.    8vo.    pp.  83 — 92. 

A  report  presented  to  the  Government  Commission  on  Deterioration  and 
Diseases  in  eattle,  pointing  ont  the  chief  indigenous  plants  neefnl  as  cattle 
food, 
libr.  MacOw.,  BoL 

821    ♦Botanical  Ways  and  Means.    In  Cape  Monthly 

Magazine,  voL  XVL    Cape  Town,  March,  1878.    8vo.    pp.  144 — 155. 

A  reprint  with  additions  and  alterations  of  Art.  319,  and  containing  merely 
detaOs  of  botanical  manipulation, 
libr.  MacOw.,  Bol. 

322    HacOwan.  Peter  and  H.  Bolus.    *Novitates  Capenses. 

Descriptions  of  New  Plants  from  the  Cape  of  Qood  Hope.    In  Journal  of 
L^ean  Soa  (Botany),  vol.  xvm.    London,  1881.    8vo.    pp.  390 — 397. 

Describes  11  new  species, 
libr.  MaoOw.,  Bol. 


\ 
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323  Masson,  FVands.h.  1741,  d.  1805.  *Stapel%ae  Now; 
or,  a  collection  of  several  new  species  of  that  genus,  discovered  in  the  intedor 
piui»  of  Africa.    London,  1796.    Small  folio.     24  pp.,  41  coL  platea 

The  anther  was  a  oollector  for  the  Boyal  Gardens,  Eew ;  and  was  at  the  Cspt 
in  1772,  at  the  same  time  as  Thunberg,  Lady  Ann  Monson  and  Oldenbnzg.  The 
plates  represent  the  faoies  of  the  plants  with  considerable  fidelity  hut  no  dissee- 
tions  are  given,  an  omission  which  renders  difficnlt  the  determination  of  soms 
critical  spedes.  (Sells  about  428.) 
Libr.  S.  Afr.,  MaoOw.,  Bol. 

324  MasterSy  Maxwell  Tylden,  M.D.  ^Observations  on  the 
Moiphology  and  Anatomy  of  the  GJenus  Restio,  together  with  an  enumeratioa 
of  the  South  African  species.  In  Journal  of  the  Tiinnean  Society,  vol.  vm. 
London,  1865.    8vo.    pp.  211—256,  2  plates. 

Now  absorbed  in  the  author's  monograph  of  the  order,  see  Art.  134. 
Libr.  MacOw.,  BoL 

325    ^Synopsis  of  the  South  African  Bestiaceae.    In 

Journal  of  the  Tiinnean  Society,  voL  x.    London,  1867.    8vo.    pp.  209—879^ 
2  plates. 

Describes  the  genera  of  the  order  other  than  JRettio. 
Idbr.  MaoOw.,  Bol. 

326    *0n  the  Restiaceae  of  Thunberg*s  Herbarium.    In 

Joum.  Linn.  Soc.,  voL  xiv.    Lond.  1875.    8vo.    pp.  413—421. 

Libr.  Bol. 

327    *0n  the  Dimorphism  of  Bestiaceae.     In  Trimen's 

Joum.  of  Bot,  voL  vil  N.S.    London,  1878.    8vo.    pp.  36 — 37,  with  plate 
(194  fig.  2). 

Libr.  MaoOw.,  Bol. 

\*  This  writer  is  also  the  author  of  the  Monograph  of  Bestiaceae,  in 
*' Monographiae  Phanerogamarum,  &c."  of  A.  and  Cue  CandoUe.  See  Art 
124. 

328  MedicnSy  Friedrich  Casimir,  Director  of  Gardens^  Schwe- 
t^ingen  and  Mannheim,  b.  1736,  d  1808.  *Theodora  tpedoict^  ein  oeueB 
Pflanzengeschlecht ;  nebst  einem  Entwurfe,  die  kUnstliche  und  natuiliche 
Methode  in  Ordnung  des  Pflanzenreiches  zugleich  anzuwenden.  Mftjinhftinij 
1786.    8vo.     116  pp.,  4  tab. 

Contains  description  and  figure  of  Aloe  pUcatilis,  Mill,  and  of  Schotia  ^Theo- 
dora)  speeiosOf  Jacq.  The  latter  handsome  Gape  plant  was  pabUshed  in  the 
Collectanea  at  Vienna  in  the  same  year,  but  was  first  described  by  BoerhaaTe  in 
1720  (Index  alter,  Art.  71),  and  subsequently  by  several  other  authors.  (Polk 
JU  Thaler.) 
tiibr.  MacOw. 

329  Meerbnrg^y  McoZoo^^l^Plantarum  selectarum  icones  pictae. 
Lugduni  Batavorum,  1798.    Folio  (10)  pp.    28  tab.  coL 

Contains  figures  of  Cape  plants ;  these  are,  however,  characteriaed  by  Alpb. 
De  CandoUe  (Prodr.  zxv.  p.  484)  as  **  ioones  undique  pessimae." 
Libr.  MaoOw. 
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330  Meisner,  Karl  Friedrich  (afterwards  Meismer),  Pro£ 

Sot.    Sasle,  b.  1836,  d.  1874.    ^Synopsis  Thymeleaniin,  Polygonearum,  et 
iegODianim  Africae  Australia,  imprimis  a  cL  «f.  F.  Dr^ge  lectarum.    In  Lin- 
[laea,  voL  ziv.    Halle  a.  d  S.  1840.    8yo.    pp.  385 — 602. 
Xdbr.  MaoOw;,  Bol. 

331     *Contributiong  towards  a  Flora  of .  South  Africa. 

En  Hoolcer^s  Lend.  Joum.  of  Bot.,  voL  L    Lond.  1842.    8yo.    pp.  459 — 476. 
VoL  Tl.      ib.     1843.    pp.  6^—105,  and  527-^59. 

I>efloriptionB  of  Gape  and  Natal  plants,  dhieflj  of  Eraoss'B  oolleotions  in 
18dS— 9. 
Xdbr.  S.  Afr.,  Bol. 

*if*  This  author  elaborated  in  De  Candolle's  Prodromus  the  orders  Polj- 
gqioaoeae,  Proteaoeae,  Tlijmeleaoeae,  Lauraceae  and  Hemandaceae. 

332  Mentzel,  Christian,  b.  1622,  d.  1701.    Lexicon  plantarum 
polyglotton  universale,  &c.    BeroL  1696.    Folio.     331  pp.  (18)  foil.,  11  tab. 

This  is  a  re-impression  of  an  earlier  work  dated  1682,  and  bearing  the  title 
*'  Index  nominmn  plantarum,  &c.*'  We  quote  it  here  because  Pritzel  mentions 
that  to  this  edition  was  added  "Ad  indioem  universalem  nominum  plantarum 
et  pugillum  coroUarium,"  2  pages,  and  plates  12 — 13,  in  which  the  plants  col- 
lected by  Johann  Friedrich  Buecker,  at  ue  Oape  of  Good  Hope,  were  described, 
with  figures  of  some.    (Ed.  1682,  priced,  Friedlander,  Ss.) 

333  Meyer,  Emst  Heinrich  Friedrich,  Prof.  Bot  Konigsbeig, 
b.  1791,  d.  1858.  ^Commentariorum  de  plantis  Africae  Australioris,  quas  per 
octo  annos  coUedt  obseryationibusqne  manuscriptis  illustravit  Joannes  Fran- 
isiscas  Dr^e,  vol  L  fasc.  1  et  2.     Lipsiae,  1835 — 37.    8vo.    Ixz.,  326  pp. 

The  preface  to  this  work  is  a  veiy  valuable  contribution  to  Gape  phyto-ged- 
graphy.  See  DregG,  Art.  149.   For  the  true  date  of  publication  of  the  Ist  fasa 
see  Art.  535. 
labr.  S.  Afr.,  MaoOw.,  Bol. 

334    *De  Hydnora.    In  Nov.  Act.  Acad.  Leop.  Car. 

Bonn,  1833.    4  to.    VoL  xvi.    n.  p.  479. 

This  memoir  contains  2  beautifully  executed  plates  of  H,  afrieana  and 
H,  triceps.    Compare  Sir  J.  D.  Hooker  on  Hydnora  americana^  B.  Br.  in  Linn. 
Soo.  Journal,  vol.  ziv.,  pp.  182 — 188,  especially  with  reference  to  the  geographi- 
cal distribution  of  this  extraordinary  genus, 
libr.  MacOw. 

%*  This  author  was  the  writer  of  the  "  Einleitung,**  or  Introduction  to 
the  *^  Zwei  Pflanzengeographische  Documente "  of  Dr^e  (Art.  149),  an  essay 
of  great  value  upon  the  Cape  Flora,  and  its  relations  with  those  of  other 
countries.  A  translation,  by  one  of  the  compilers  of  this  Catalc^e,  was  pub- 
lished in  the  Cape  Monthly  Magazine,  vols.  viL  and  vni.    Cape  Town,  1873 — 

335    *Plantae  Eckloniaoae.    Leguminosae.    In  Linnaea, 

vol  vn.    Berlin,  1832.    8vo.    pp.  145—173. 

Libr.  S.  Afr.,  MaeOw.,  Bol. 

336  Hiers,  John,  b.  1789,  d.  1879.    *Illustratioiis  of  South 

American  plants,  vols,  i.,  ii.    London,  1846 — 57.    4to.    87  plates. 

VoL  n.  p.  94  et  seq.  contains  incidentally  a  revision  of  the  Cape  species  of 
lyetttffi,  with  figures  of  8  species.  The  Cape  student,  however,  will  find  a  sufficient 
abstract  in  Walper's  Annales  Bot.  Syst,  vol.  v.,  pp.  577 — 78. 
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887    KiffoeL  Friedrich  Anton  WtlMm,  Prof.  Bot.  Utrdbfa^ 

b.  1811,  d.  187l.  Monographia  Cycadearum.  TrajecU  ad  Rheaum,  1848: 
Folio.    82  pp.,  8  tab. 

(Pab.  41  Th. ;  offered  1|  Th.)  For  figures  of  several  species  of  Eneepkalartm 
ooznpare  liinnaea,  zyn.  pp.  675 — ^744,  and  toL  xiz.  pp.  411 — 430,  tab.  1 — ^7. 
(Priced,  Friedlander,  7  marks.)  ] 

Libr.  MaoOw. 

838    *De  Cycadeis  Loddi^esianis.    Epistola  ad  Tir.  d  ) 

Q.  H.  de  Vriese,  quam  acnpait  F.  A.  Q.  MiqueL  8va  pp.  1 — ^7.  [No  title- 
page  or  imprint.] 

Tbis  letter  is  dated  Noyember,  1843. 
libr.  BoL,  MaoOw. 

889    ^Prodromus  Monographiae  Ficuum.     In  Hook^a 

London  Journal  of  Botany,  voL  vi.  London,  1847.  8vo.  pp.  514 — 588, 
plates  xxL— xxiii.  Vol.  vn.  ib.  1848.  pp.  64—78,  109—116,  2il—S96, 
425-442,  451-^91. 

Tbis  monograpb,  so  fieur  as  regards  Cape  species,  is  mexged  in  the  socoocdhig 
work,  Art.  841. 
Libr.  B.  Afr.,  Bol. 

840    *De  Encephalarto  horrtdo  Lehm.  ejusque  formis. 

In  Tydscbr.  Toor  NatnurL  GescL,  deel  vi.    8yo.    12  pp.,  2  tab. 

Libr.  MaoOw. 

841    *Oyer  de  Afrikaansche  Yyge  boomen.    AmsteTdaiii» 

1848.    4to.    40  pp.,  5  tab. 

This  memoir,  which  is  in  Dutch,  gives  preliminary  details  of  the  distribation 
of  the  genera  Ficua,  Sycomonu,  and  Urostigma,  enumerates  53  species  Mni 
figures  14;  one  of  which  is  the  large-leaved  U.  abutilifolium,  Miq.,  from  Maga- 
liesberg.  Only  6  species  belong  to  South  Africa.  Compare  Drdge  in  linnaes, 
vol.  XX.  (1847)  p.  214 ;  and  Walpers'  Ann.  Bot.  Syst.  i.  p.  706.  ni.  p.  417.— 
(Priced,  Friedlander,  Mk  2.  60.) 
Libr.  MacOw.,  Bol. 

842 *Prodromus  Systematis  Cycadearum.     Ultrajecta 

et  Amstelodami,  1861.    4to.    ii.,  36  pp. 

A  catalogue  of  fossil  as  well  as  a  description  of  living  species.    (Prioed, 
Friedl&nder,  1  Mark  50.) 
Libr.  8.  Air.,  BoL 

848  Mohly  Hugo  von,,  Prof,  and  Direct.  Bot.  Gard.  Tuebingen, 
b.  1805,  d.  1872.  ^Untersuohungen  ueber  den  Mittelstock  von  TafMU  £^ 
phaniipesy  L.   Tubingen,  1836.    4to.     16  pp. 

An  inaugural  dissertation  of  considerable  physiological  interest    Appes'* 
also  in  Vermischto  Schriften  (see  next  page),  pp.  186 — 194. 
Libr.  MacOw. 

844    Mohl,  Hv^o  von.    *Venni8chte  Schriften.     Tuebingen, 

1845.    4to.    viii,  442  pp.,  12  tab. 

Contains  inter  alia  a  memoir,  "  Ueber  die  Spalt5£Enungen  anf  deo  Blsttem 
der  Proteaceen,'*  pp.  245—251. 
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MonteirOy  Joachim  Jolm,  Afirican  traveller,  d.  Mozam- 
aqixe,  1878.  ^Angola  and  the  River  Congo.  2  vols.,  with  maps  and  illustra- 
ioxuEu      London,  1875.    8yo. 

Althoagh  the  region  here  treated  of  lies  beyond  the  limits  of  our  work,  we 
<iriote  thie  book  on  account  of  the  excellent  figure  and  description  of  the  re- 
m&rkable  WehoiUehia  mirabilU^  Hook.  f. 

346    Hoore,  Spencer  Le  Marchant.    ^Alabastra  Diversa^    In 

Trimen's  London  Joum.  of  Boi,  vol  vii.  N.S.    London,  1878.    8yo.    pp. 

131 133. 

Describes  8  new  S.  African  species. 
Xjibr.  S.  ACr.,  MacOw.,  Bol. 


347  Morison,  Robert,  Prof.  Bot.  Oxford,  b.  1620,  d.  1683. 
Plantarum  historiae  uniyersalis  Oxoniensis  Pars  Secunda,  seu  Herbarum  dis- 
trilnitio  nova,  per  tabulas  cognationis  et  affinitatis  ex  libro  naturae  observata 
et    detectiL     Oxonii,  e  theatro  Scheldoniano,  1680.    Folio.    617  pp.,  8,  26, 

M,  31,  29=118  tab. *Plant.  hist.  univ.  Oxoniensis  Pars  tertia,  post  auo- 

toris  mortem  [tl683]  expleta  et  absoluta  a  Jacobo  Bobartio.  Cmn  vita 
MorisoniL  Oxonii,  e  theatro  Sheldoniano,  1699.  Folio.  657  pp.,  ind.,  15, 
37,  18,  22,  3,  31,  18,  7,  5,  10»166  tab. 

Contains  figures  of  Cape  ]plants  quoted  by  De  CandoUe  (Plantes  Grasses). 
We  have  not  seen  it.  There  is  another  edition  pnbl.  London  1715  in  8  parts, 
indading  a  previons  work,  *' Plantarum  Umbelliferarum  distributio  nova." 
Linnaeus,  in  Hort.  Cliffort.,  speaks  of  the  work  of  1699  as  "opus  inoom* 
parabile.''    (Offered,  ed.  1715,  at  14«.) 

348  Mnntingy  AbraJiam,  Prof.  Bot.  Grdningen,  b.  1626,  d.  1683. 
Aloidarum  sive  Aloee  mucronato  folio  americanae  majoris  aliarumque  ejusdem 
speciei  lustoria,  in  qua  floridi  illius  temporis,  lecti,  naturae,  culturae,  nee  non 
qualitatum  ratio  paucis  enarratur.  Amstelodaxiai,  1680.  4to.  33  pp.,  ind., 
Stab. 

For  the  character  of  this  book  see  Balm  Dyok,  quoted  in  Syst.  Yeg.  (ed. 
Boemer  et  Schultes,  vol.  vn.  pt.  2,  p.  1714)  **pessimum  opusculum  quod 
unquam  compamit." 

Oryptogamic  Botany. 

349  [MacEen,  Mark  J*.,  Curator  Bot.  Gard.  Natal.]  The  Ferns 
of  NataL    Pietermaritzburg,  1869.    8yo.    iv.,  28  pp. 

See  also  Art.  175,  Qerrsxd. 

350    *Note  upon  the  occurrence  of  a  new  Puccinia  ^^^^^  ^ 

upon  MeMTnbryanthemum  mtcrmithttm,  Haw.    In  Trans,  of  the  South  African 
Pniloeophical  Society,  voL  n.    Cambridge — ^printed  for  the  Society.    1881. 

8vo.  pp.  89—90. 

libr.  Fairbr.,  MaoOw.,  Bol. 

351  HassalongOy  Abramo  Bartolommeo,  Prof.  Verona,  b.  1824, 

d.  I860.     ^Lichenes  Capenses,  quos  collegit  in  itinere  1857 — 58  Dr  Wawra. 
Venezia,  1861.    4to.    60  pp.,  6  tab.  col. 

Reprinted  from  vol.  z.  of  the  "  Memorie  dell*  Istituto  Yen.  di  Scienze  lett.  et 
arti.    The  preface  treats  of  the  distribution  of  Lichens  in  Africa  and  neigh- 
bouring countries.    Besides  48  species  collected  by  Wawra,  an  appendix  con- 
tains descriptions  of  18  from  other  sources. 
Libr.  MacOw.,  Bol. 
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352  Mittelly  William.  ^List  of  Hepaticae  collected  by  tin 
Bev.  A.  K  Eaton  at  the  Cape  of  Qood  Hope  (Aug.  and  Sept  1874).  In  Jom 
of  the  Trtnnean  Soa,  voL  xvi.    London,  1877.    pp.  187 — 196.    2  plates. 

In  this  list  88  speoieB  are  enmaerated,  of  which  6  are  doaeribed  and  figasd 
as  new. 
Libr.Bol. 

353  Montagney  Jean  Francois  Camille,  b.  1784,  d.  II 
*Enumeratio  Fungorum  quoe  a  cL  Drhge  in  Africa  meridional!  GoUectos  et  ■ 
Herbario  Mioueliano  servatoa,  descriptionibuB  observationibuaque  notmolfii 
illuatravit  C.  Montagne,  D.M.  In  Annales  des  So.  Nat,  yoL  til    Paris,  1817. 
8vo.    pp.  166—181. 


Contains  an  enumeration  of  39  Cape  species  of  Fungi,  with  diagnoaef  of 
several.    Appended  to  these  are  descriptions  of  a  Lichen,  and  a  sappoeed  zwv 
Alga. 
Libr.  MaoOw. 

354 *Sylloge  generum  specierumque  ciyptogamarum 

quas  in  variis  operibus  dcscriptas  ioonibusque  illustratas,  nunc  ad  diagnoeim 
nductas,  multasque  novas  inteijectas,  ordine  sjstematico  disposuit.  FarisiE) 
1856.    8yo.    xxiv.,  498  pp. 

A  convenient  resume  of  Montague's  extensive  and  scattered  labours  is 
cryptogamio  botany.    There  are  not  many  Cape  species  described. 
Libr.  MaoOw. 

355  Moore.  Thomas,  Curator  Bot.  Gardens,  Chelsea.  *IiA 
of  Mr  Plant's  Natal  Ferns.  In  Hooker's  Joum.  Bot  and  Eew  Garden  Mibcl, 
voL  v.    London,  1853.    8yo.    pp.  225—229. 

Contains  the  first  account  of  Stangeria  parttdoxoy  Moore.   Compare  Art.  388 
Plant,  and  Art.  428  Smith. 
Libr.  B.  Afr. 

356  Mueller,  Carl,  b.  1817,  d.  1870.  *De  Muscis  Frondosis 
nonnullis  novis  vel  minus  cognitis.  In  Linnaea,  vol.  xvil  Halle,  1843.  Sva 
pp.  581—601. 

Includes  several  Ecklonian  species. 
Libr.  MacOw.,  Bol. 

357    *fSynop8i8  Muscorum  omnium  hucusque  cogni- 

torum.    2  voU.    Berolini,  1849—51.    8vo.— VoL  l:  viii.,  812  pp.— VoL  n.: 
772  pp.    Accedit  Index  synonymorum  Dillenii. 

The  only  work  which  will  systematically  assist  the  Cape  student  of  bzyology. 
(Priced  13  marks.) 
Libr.  MacOw. 

358    "Additamenta  ad  Synopsin,"  turn  "  Supplementa 

Nova."    In  Botanische  Zeitung.    Leipzig,  1845 — 79.    4to. 

Many  Cape  species  are  described  in  this  serial  by  way  of  supplement  to  the 
Synopsis  above  noted.  The  vol.  for  1845  contains  1  sp.;  1847,2;  185lslS; 
1856,  7;  1857,  2;  1858,  15;  1859,  16;  1862,  2;  1864,  1;  1872,  1.  Total,  59 
species.  We  have  not  seen  these,  and  are  not  sure  whether  the  above  titles  U9 
all  under  which  these  papers  have  appeared. 
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N 
Phaneroga/mic  Botamy. 

359  VeeB  von  Esenbeck,  Christian  Gottfried,  Prof.  Bot.  Brealau, 

.1776,  d.  1858.  ♦Beitrag  zur  Kenntnifls  der  Familien  der  Eestiaceen  in 
filcksicht  auf  Qattungen  und  Arten.  lu  Linnaea,  vol  v.  BeroL  1830. 
p.  627 — ^€^66. 

r«ibr.  S.  Afr.,  BCacOw.,  Bol. 

360     *Plantae  Ecklonianae.    Gramineae.    In  Linnaea, 

roL  vn.      BeroL  1832.    pp.  273—356. 

Pages  839 — 856  oontain  a  oomparison  of  Thunberg's  Giamineae  as  desozibed 
in  Schultds'  edition  of  his  Flora,  with  Ecklon's  collection,  and  also  some  remarks 
npon  the  ratio  in  which  varioas  tribes  of  Gramineae  appear  at  the  Gape. 
JjShr.  A.E.G. 

361     *Cyperaceae  Capenses  Ecklonianae.    In  Linnaea, 

ToL-vxL     Berol.  1832.    pp.491— 537. 

Idhr.  8.  Afr.,  MaeOw.,  Bol. 

362    *Nachtrag  zu  der  Abhandlung  ueber  die  Familie 

der  Bestiaceen.    In  Linnaea,  voL  vn.    Berol.  1832.    pp.  614 — 619. 

lobr.  S.  Afr.,  MacOw.,  Bol. 

363    *Ueber  Scbrader's  Analecta,  verglichen  mit  N.  von 

^    Erlauterongen  der  Capschen  Gyperaceen  in  Herm  Ecklon's  Sammlung. 
In  Linnaea,  vol  vm.    Berol.  1833.    pp.  75—94.    c,  fig.  2,  tab.  in. 

Libr.  8.  Afr.,  l£aoOw.,  Bol. 

364    *Cyperaceae  Capenses  secundam  novissimas  Eck- 

kmii  oollectiones.    In  Linnaea,  voL  x.    Berol.  1836.    pp.  128 — 207. 

Libr.  8.  Afr.,  BCaoOw.,  BoL 

365    *Acanthaceae  Africae  australioris  ab  Ecklonis  col- 

lectae,  adjectis  nonnullis  Dregeanis.     In  Linnaea,  vol.  xv.    Halle,  1841. 
8va    pp.  351— 76. 

libr.  MaoOw.,  BoL 

366    ^Florae  Africae  australioris  illustrationes  mono- 

giaphicae.    I.  Gramineae.    Glogaviae,  1841.    8vo.    Ixz.,  491. 

There  is  another  impression  of  this  work  (not  mentioned  in  Pritzel)  bearing 
the  title  "Agrostographia  GapensiB,"  and  the  imprint  **Halae  1841.*'  On  the 
back  of  the  wrapper  is  '*Agrostographia  Gapensis  Ben.  Impr."  Bat  it  is  struck 
off  from  the  same  types,  and  except  in  being  printed  npon  thicker  paper,  and  in 
the  change  of  title,  does  not  differ.  At  present  this  is  the  only  work  upon  the 
species  of  South  African  grasses.  (For  the  genera  of  S.  A.  Gramineae  compare 
Manro,  in  Harvey's  Genera  of  S.  A  Plants,  2nd  ed.  Art.  178.)  The  tables  ap- 
pended to  the  work  are  by  Dr  0.  T.  Beilsohmid,  author  of  seVeral  treatises  on 
phyto-geography.  (Pub.  2  Th.  8eUs  6t.) 
Libr.  8.  Afr.,  MaoOw.,  Bol. 

VOL.  IL  PT.  HL  18 
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Cryptogafnic  Botany. 

367    Nailinaim,  F.     Bericht  ueber  die  bol.  Sammlungen 
Beobachtangen  welch  auf  der  Reise  S.M.S.  Gazelle  gemacht  woiden  sind. 
YerhandJL  des  Bot.  Vereins,  fiir  die  Mark  BraDdenburg,  voL  xvm.    Beriia 

1876.  J 

A  eatalogne  of  mosses  oolleoted  in  the  Island  of  Asoension  by  Naamaim,  iH 

determined  by  Dr  Carl  Mueller  of  Halle.    Eleven  are  new.  ] 

868    Note  on  Vascular  Cryptogams  collected  during  tM 

voyaffe  of  S.M.S.  Gazelle.    In  letter  'to  Dr  PnSd  oommimicated  to  the  V««* 
haiuU.  Bot.  Vereins  £  Brandenburg,  vol.  xvm.    pp.  26--38. 

Beport  of  7  Filidneae  and  2  Lycopodiaoeae  on  Asoension  Island. 

Nees  von  Esenbeck  [De  Hepaticis],  see  Art  176,  Oottschei 

869    *Sylloge  observationum  botanicarum.     In  Hoiae 

physicae  Berolinenses,  &c.    Bonnae,  1820.    Folia    ziL,  123  pp.,  27  tab. 


This,  the  fifth  of  several  memoirs  published  jointly  with  other  anthois, 
tains  descriptions  of  two  Gape  Hepaticae,  and  of  CharefetM  heteropkifUa  D.  ^ 
(sab  synon. )  with  a  beantifnl  coloured  plate.    The  same  work  contains  a  msmair 
on  mosses,  partly  Cape,  by  Homsohach,  see  Art.  983.    (Sells  12».  to  15f.) 
Libr.  MacOw.,  Bol. 

870  Nylander,    Wilhelm,  Prof.   Bot,  Helsingfors,  b.  ISflL 

^Synopsis  methodica  Lichenum  omnium  hucusque  oognitorum,  praemiasa  in- 
troductione  lingua  ^Edlica  traotata,  tomus  i.  [all  published].  Parisiis,  1858— 
59.    430,  iv.  pp.,  8  tab.  coL 

Contains  an  elaborate  introduction  to  the-  study  of  lichens,  in  Freneh,  pn- 
ceding  the  synopsis  of  genera  and  species  in  Latin.    The  work  proceeds  to  the 
SC-/  ^^d  of  genus  PhyHa,  including  many  belonging  to  the  Cape.     The  plates  sie 

'  singularly  beautiful.     (Pub.  20  fr.) 

Libr.  MacOw. 

871    Note  aur  les  Lichens  de  Port-Natal.    Caen,  1868. 

8vo. 

872    Liste  des  Lichens  recueill^s  par  M.  Q.  de  lisle  aux 

lies  St  Paul  et  Amsterdam  et  descriptions  des  espk^es  nouvelles.  In  Oomptes 
Kendus  de  TAcad.  Fran^aise.     Paris,  Oct.  1875.    pp.  725—26.,  tab.  81. 

Thirteen  species,  of  which  10  are  new,  belong  to  the  former,  2  only  to  thi 
latter  island. 

o 

Phanerogamic  Botany. 

878  Oliver,  Daniel,  Curator  Roy.  Herb.  Kew.  *Memorandum 
on  the  genus  Thamnsoy  Sol.  and  other  Bruniaceae  contained  in  the  Soath 
African  Herbarium  of  the  late  Dr  BurchelL  In  Joum.  of  Linn.  Soc,  vol  n. 
London,  1867.    8vo.    pp.  331-— 333. 

I>escribes  several  new  species  of  this  little-known  gronp.    They  are  fisnnd  m 
the  Icones  Plantarom  (Art.  217),  vol.  xi.  pL  1012,  1013. 
Libr.  Bol. 
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Oliyer,  Daniel  *0n  the  Lentibularieae  collected  in 
&ol&  loy  Dr  Welwitsch,  A.L.S.,  with  an  enumeration  of  the  AMcan  specie& 
Journal  of  Linn.  Soc.,  vol.  12.     London,  1867.    8yo.    pp.  144 — 166. 

SnxuneiateB  9  South  Afrioan  species. 
liibr.  Bol. 


I,  JoAcm  Christoph,  b.  1668,  d.  1747.  Aloedarium 
storioum,  Le.  HistoriBche  Beschreibung  deijenigen  Aloen,  &g.  Amstadt^ 
'la.      8iro.    48  pp.,  praef.,  2  tab. 


Phanerogamic  Botany, 

376    Pappe,  Carl  Wilhelm  Lvdvyig,  Colonial  Botanist,  Cape 
A  Oood  Hope,  b.  1803,  d  (Cape  Town)  1862.     ♦A  list  of  South  African  indi- 

KnooB  plants  used  as  remedies  by  the  colonists  of  the  Cape  of  Good  Hope. 
ipe  Town,  1847.    8vo.     14  pp. 

labr.  MacOw. 

377    *Florae  Capensis  Medicae  Frodromus ;  or,  an  enu- 
meration of  South  African  indigenous  plants  used  as  remedies  by  the  colonists 

of  the  Cape  of  Good  Hope.    Cape  Town,  1850.    8vo.    vii.,  32  pp.,  ind. 

Seoond  edition,  with  corrections  and  numerous  additions.    Cape  Town,  1867. 
8vo.     vi.,  54  pp. Third  edition,    ib.     1868  [does  not  differ]. 

labr.  &  Afr.,  MaoOw.,  Bol 

378    *Silva  Capensis,  or  a  description  of  South  African 

forest  trees,  and  arborescent  shrubs  used  for  technical  and  economical  purposes 
by  the  colonists  of  the  Cape  of  Good  Hope.     Cape  Town,  1854.    8vo. 

53  pp. Second  edition,  ^  revised  and  enlarged''    London  and  Cape  Towi), 

1862.  8vo.  Praef.,  43  pp.  Appendix  L,  on  Myrica  cordifolia,  Linn.,  PP*  44 — 
47.  Appendix  n.,  "Contributions  to  the  South  African  economic  Flora." 
pp.  48 — 56.    Glossary.    Index. 

Libr.  8.  Afr.,  MaoOw.,  BoL 

879    *f  Botanical  Geography  and  Distribution  of  S.  A. 

Plants.  In  Cape  Monthly  Magazine,  voL  Tin.  Cape  Town  (Oct),  1860L 
pp.  237—249. 

Partly  reprinted  in  Noble's  Official  Handbook — The  Cape  and  South  Africa. 

380  Penzigy  Dr  Otto.  *Die  Domen  von  Arduina  ferox 
£.  Mey.  Regensburg,  1879.  8vo.  7  pp.,  with  plate.  (Separat-Abdruok 
aos  Flora,  1879,  No.  22.) 

Libr.  Bol. 

381  Fereira,  Jonathan,  b.  1804,  d.  1853.  *The  elements  of 
Materia  medioa  and  Therapeutic&  Fourth  edition.  2  vols.  London.  1854 — 
67. 

Contains  a  foU  aooonnt  of  the  offieinal  Cape  Aloes  and  Bnohn  (Barotma  ere- 
mOote,  Hook.). 

13—2 
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882  Petiver,  James,  d.  1715.  Qazopbylacii  naturae  et 
decades  x.  in  quibus  animalia,  quadrupedes,  aves,  pisoes,  reptilian  iminfri 
ve^tabilia,  item  foesilia,  corpora  marina  et  stirpes  minerales  e  terr&  erata^ 
lapides  figur&  insignes  descrip.  brevibus  et  icon,  illustrantur.  Londini,  1703— 
1709.  n.  voll.— I. :  Decas  1—6.  1702—1704.  78  pp.  in  8vo.,  tab.  in  folio  1— . 
50.  A  classical  and  topical  catalogue  of  all  the  things  figured  in  the  5  decade^ 
or  first  volume  of  the  Gazophylacium  naturae  et  artis.  1706 — 8.  pp.  81 — 94— 
IL:  Decas  vi.— x.     1709.    Folio.     12  pp.,  tab.  61—100  (cont  1218  fig.). 

Contains  many  figozes  of  Cape  plants.  PritzeL  (Priced  by  Fziedlander,  36  aikj 

883  Plant.  R.  W.  *Notice  of  an  Excursion  to  the  Znk 
Country.  In  HooKer's  Journal  of  Botany  and  Eew  Garden  Miscellany.,  toL  It. 
London,  1862.    8vo.    pp.  267—265. 

The  writer,  who  went  to  Natal  as  a  collector  in  1850,  gives  a  brief  and  geaenl 
aoooont  of  the  vegetation  of  the  oouitry. 
Libr.  S.  Afr. 

884  Flnkenety  Leonard,  b.  1642,  d.  1706.    *Opera  omniji 

botaoica,  in  sex  tomos  divisa.    Londini,  1720.    6  volL    4to. 
L :  Phytographia,  &c.     1691.     Tab.  1—120  (C.  effig.  auct.). 
n. :  Phyt^phia.     1692.    Tab.  121—260. 
in. :  Phytographia.     1696.    Tab.  261—328. 
lY. :  Almagestum  botanicum,  &c.     1696.    402  pp. 
V. :  AhnaResti  botanici  Mantif«a,  &c.    1700.    191  pp.,  ind.,  tab.  329 — 35a 
YL  :  Amaltheum  botanicum,  &c.     1706.    214  pp.    Tab.  361 — 464. 

There  is  another  edition  of  this  work  in  four  vols.,  pub.  Lond.,  1769,  ito^ 
wiitL  a  portrait  of  the  author  in  the  first  volume.  Contains  figures  of  Cape 
plants,  but  is  a  work  of  more  pretension  than  ^ue.  The  figures  are  frif* 
mentary  and  variable  in  scale,  and  the  inflorescence  often  veiy  carelesB^  io^ 
oated.  (Sells  for  about  80s.)  For  more  recent  nomendature  of  tibe  plants  de- 
scribed by  Plukenet,  see  Indexes,  under  the  heads  of  Qiseke  (Art.  171)  vA 

Tenzel  (Art.  447). 

Libr.  MaoOw. 

885  Presl,  Karel  Boriwog,  Prof.  Nat.  Hist.  Prague,  b.  I79i 
d.  1862.  *Prodromus  monographiae  Lobeliacearum.  Pragae,  1836.  8va 
62  pp. 

A  reprint  from  the  transactions  of  the  **  EcenigL  Boehm.  C^esellsch.  der  Wj«- 
sensch.'*    Now  absorbed  in  Sonder*B  Revision  in  Flor.  Cap.,  voL  n. 
Libr.  MaoOw. 

886 *Botaiii8che    Bemerkungen.     Prag,    1844.     4to. 

164  pp. 

Beprinted  from  the  Trans,  of  the  '*  Eoenig.  boehm.  Gesell.  d.  Wiss.,**  vol.  UL 
Contains  descriptions  and  references  to  a  considerable  number  of  Cape  planta, 
chiefly  from  the  collections  of  Dr^e,  Ecklon  and  Zeyher.  In  ^e  pndhce  tbe 
author,  referring  to  the  disputed  priority  of  the  Enumeratio  of  Ecklon  v^ 
Zeyher,  and  the  Commentaries  of  Meyer,  takes  the  opposite  view  to  that  assnmo^ 
by  the  author  of  the  " Animadversiones  Criticae."  He  says:  "Walpei8»  is 
seinem  *  Animadversiones,  *  et  spater  in  seinem  *  Bepertorium '  von  einem  falsehtf^ 
Gesicht-punkte  ausging.'* — Non  nostrum  est  tantas  componere  lites! 
Libr.  S.  Afr.,MacOw. 

887  Fritchardj  Stephen  F.  An  alphabetical  list  of  indigenoas 
and  exotic  plants,  growing  on  the  island  of  St  Helena,  corrected  by  Mr  Jfti^eB 
Bowie,  botanist^  Ludwigsbui^  garden.    (}ape  Town,  1836.    8vo.    31  pp. 

We  have  not  seen  this.    A  note  in  Kuhn*s  Filioes  Deokenianae  states  thit  H 
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indudes  81  indigenons  phanerogams  and  21  ferns.  It  is  stated  in  the  Linnaea 
(zxi.  p.  237)  to  be  a  mere  list  without  even  the  citation  of  the  authority  for  the 
nttmes,  and  is  characterised  as  '*sehr  unyollstandig  und  kaum  benutzt." — There 
is  an  anonymous  catalogue  recorded  by  Pritzel  under  the  title  **  Flora  Sta  He- 
lenlea.  St  Helena,  printed  by  J.  Boyd.  1825.  4to.  20  pp./'  which  we  have 
not  seen ;  oompare  Art.  589. 

388  Pritzel,  Qeorg  Augvst,  Libr.  Acad.  Sci.  Berlin,  b.  1816, 
.  1874.  ^Thesaurus  Literaturae  botanicae  omnium  gentium  inde  a  rerum 
otanicarum  initiis  ad  nostra  usque  tempora  quindecim  millia  opera  recenn. 
lipsiae,  1851.  4to.  viii.,  547  pp. — Ed.  ii.  '^editionem  novam  refbrmatam." 
ipsiae,  1872—7.    4to.    Praef.,  676  pp.,  epilog. 

Although  the  title-page  of  the  2nd  ed.  bears  the  date  1872,  the  second  part 
was  not  published  until  1877,  having  been  edited  by  Prof.  D.  Jessen  after 
PritzeVs  death. — A  work  indispensable  to  the  student,  and  to  which  we  here 
reoord  our  great  obligations  in  preparing  this  catalogue.  (First  ed.  sells  16$, ; 
2nd  ed.  pub.  44  marks.) 
liibr.  S.  Afr.  (1st  ed.),  MacOw.,  Bol.  (2nd  ed.). 

389     *Iconum  Botanicarum  Index  locupletissimus,  &c. 

Bef^n,  1855.  4to.  xzii.,  1184  pp. — Ed.  novis  titulis  ab  auctore  repudiata. 
ib.  1861.— ^Zweiter  bis  zum  Jahre  1865  fortgefiihrter  TheiL  ib.  1866.  4to. 
iL,  298  pp. 

A  valuable  list  of  botanical  figures  scattered  through  numerous  works,  still, 
howeyer,  by  no  means  complete. — ^In  the  Library  of  the  Herbarium  of  the  Boyal 
Gardens,  Kew,  is  a  voluminous  MS.  catalogue  of  figures  of  plants  which,  founded 
on  Pritzel,  is  kept  daily  posted,  and  is  of  inestimable  value  to  the  student. 
Libr.  MaoOw.,  Bol. 

Cryptogamio  Botany, 

390  Pftppe,  C.  W.  L,  and  Bawson,  i2.  W.    ^Synopsis  Filicum 

Africae  Australis ;  or,  an  enumeration  of  the  South  AMcan  Ferns  hitherto 
lEaown.     Cape  Town,  1858.    8vo.    viii.,  57  pp. 

Mr  Bawson  was  Colonial  Secretary  of  the  Colony.    The  descriptions  are 
Boaroely  to  be  commended,  and  the  book  is  now  quite  out  of  date  and  requires 
much  revision. 
Libr.  S.  A£r.,  P.E.,  Or.  Bt.,  MaoOw.,  Fairbr.,  Bol. 

391  Petit,  p.    *Diatom^es  de  Table  Bay  (Cap  de  Bonne  Es- 

p^nce).    Pans,  1876.    8vo.    8  pp.,  av.  pi. 

A  reprint  from  a  French  periodical  entitled  *'  Les  Fonds  de  la  Mer,"  tom.  n.; 
Uvr.  16,  p.  362.    (SeUs  2s.) 
Libr.  MacOw.,  Bol. 

R 

Phaneroga/mic  Botany. 

392  Bachf  Louis.    *Die  Ericaceen  der  Thunberg'scben  Samm- 

lune,  veiKlichen  mit  denen  des  Koeniglichen  Herbariums  zu  Schoeneberg  b«i 
BerUn.    In  Linnaea,  vol  xxvi.    Halle,  1853.    8vo.    pp.  767—793. 

Amongst  the  collations  are  descriptions  of  3  new  species  f^m  Thunbeig's 
Herbarium, 
libr.  Bol. 
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393  Eedontt,  Pierre  Joseph,  b.  1761,  d.  1840.  ♦Les  JM 

peintes  par  P.  J.  Redoutd    Paris,  1802—16.    8  vols.  fo.    486  foIL,  ixuL, 
tab.  coL 

The  text  of  the  fizst  four  TolameB  was  written  by  A.  P.  de  GandoUe ;  of 
6  and  6  by  Francois  de  la  Boohe ;  of  vol&  7  and  8  by  Alire  Baffenaa  I>elileu 
work  contains  many  figoree  of  Gape  Iridaoeae,  as  well  as  Liliaoeae.    (I 
rare;  we  biaYe  not  seen  any  oopy  recently  offering.) 
Libr.  S.  Afr. 

394  Begel,  Eduard,  Direct.  Bot.  Gaid.  Peteisboi^g^.  Difi' 
Kultiir  und  Aiuzaehlun^  der  in  deutachen  und  englischen  Qaerten  befindlicbBa 
Eriken,  nebst  Synonymie  und  Eurzer  Charakterisinmg  und  Beachieibiiiig'  dt^ 
selben.    (Zurich,  1843.)    4to.    189  pp.,  3  tab. 

There  seems  to  haye  been  a  sabsequent  edition  printed  at  Berlin  in  ISdOl 
(Priced  6  marks.) 
Libr.  MaoOw. 

395    *Cycadeanim  generum  et  specierum  revisio,  Petere- 

burg,  1876.    8vo.    48  pp. 

A  reprint  from  the  Acta  Horti  Petropolitani,  being  Faso.  iv.  of  **  Deeoriptiapea 
plantarom  novarom  et  minus  oognitarom. "    In  Faso.  n.  of  the  same  series  is  a 
description  of  Eneephdlartos  Venchaffeltih  Beg.  and  a  brief  oonspeotaa  of  tiv 
otber  species  of  this  Gape  genas.    (Priced  1  mark  60  pf.) 
Libr.  MacOw.,  Bol. 

396  fiehman,  Anton,  Prof.  Geogr.  Lembeig.    *fGeo-Bota- 

niczpe  Stosunld  Poludniowej  A&yki.  Ej*akow,  1879.  4to.  69  pp.,  3  tah. 
nth.    [The  Phytogeographical  Oonditions  of  South  Africa.] 

It  is  to  be  regretted  that  the  author,  a  recent  botanical  traveller  and  ooUeotor 
in  tiie  Gape  Golony  and  the  Transvaal,  should  have  written  in  a  language  ud- 
derstood  by  so  few  European  students.  An  abstract  of  the  paper  by  the  sathor, 
in  German,  will  be  found  in  the  Botanisches  Gentralblatt.  Leipzig  1880L 
8vo.  pp.  1119—1128. 
libr.  BoL 

397  Beichenbach,  Hemrick  Oottlieb  Ludwig,  Pro£  Bot  Dree- 

den,  b.  1793,  d.  1879.  ^Magazin  der  aeethetischen  Botanik,  oder  Abbildung  und 
Besohreibung  der  fur  (jku*tenkultiur  empfehlenswerthen  Qewachse,  nebst  Au- 
gabe  ihrer  Erziehung.  Icones  et  descriptiones  plantarum,  &c.  Leipzig, 
1822 — 26.  4to.  zxviii  pp.,  96  tab.  coL  (with  corresponding  text,  pages  not 
numbered). 

The  plates  indude  50  Gape  species,  chiefly  Byttneriaoeae  (see  Linnaea,  i. 
p.  281),  but  these  are  not  quoted  by  Harvey,  flor.  Gap.,  vol.  i.    (PnbL  l€ 
Thaler.) 
Libr.  BoL 

398  Eeichenbach,  JBT^tnWcA  G^ti^fav  filius.  Prof.  Bot  Hamboig. 

^Orcbidiographische  Beitraege.  In  Linnaea,  voL  xix.  Halle,  1847.  8va 
pp.  369—379.-  VoL  xx.  Id.  1847.  pp.  673— 696.— VoL  xll  Beriin,  1877. 
p.  55.     {DisperU  purpurata,  Reichb.  f.) 

Many  new  Gape  species  are  described  in  these  papers,  chiefly  from  the  oolleo- 
tions  of  Gueinzius  and  Mundt. 
Libr.  MacOw.,  BoL 

a.    Otia  botanica  Hamburgensia.  Hambuigi,  1878 — 8L 

4to.    Fasc.  I.  1878,  pp.  68  ;  fesc.  n.  pars  Ima,  1881.    pp.  73—120. 

At  pages  95 — 119  under  the  heading  '*  Novitiae  Africanae**  are  contained 
descriptions  of  17  new  species  of  Gape  orchids,  chiefly  from  the  Kaafeftni 
districts,  Natal,  &o. ;  also  a  revision  of  some  older  species. 
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399  ten  Khyne^  WUUiem,  Prof.  Med.  and  Anat.  Batavia,  circ. 
174.  ^De  fruiioe  Thee,  cui  accedit  Fasciculus  Eariorum  Plantarum  a  W.  ten 
hyne  in  Prom.  Bonae  Spei  et  Saldanha  Linn,  anno  1673  collectarum  atque 
HmiiTTi  ex  India  anno  1677  in  Europam  ad  Jacobum  Brejnium  Qedanensem 

Printed  as  an  Appendix  to  Jacob  Breyn's  Exotioarmn,  d».,  plantoram  Cen- 
tnria  prima.    (Art  80.)    Fol.    pp.  vii. — xxvi. 
Hdbr.  MacOw.,  Bol. 

4O0    Richard,  Achille,  Prof.  Bot.   Paris,  b.  1794,  d.  1852. 

MLonograpbie  du  Qenre  Hydrocotyle  de  la  FamiUe  des  Ombellif^a  Bruxelles, 
L8aO.      8vo.    86  pp.,  18  tab.,  sign.  60—67. 

B4icli6,  «6«  De  la  Boclie. 

401    Both,  Alhreckt  Wilhdm,  b.  1757,  d.  1834.    Botanische 
Abhandlungen  und  Beobachtungen.    Niimberg,  1787.    4to.    68  pp.,  12  tab. 

Contains  (pp.  53 — 65)  **  observationes  plantarum  e  Capite  Bonae  Spei."    Un- 
known to  us. 

402  Bottboell,  Christen  Friis,  Prof.  Bot.  CopeDhagen,  b.  1727, 
d.  1797.    Beskrivelse  over  Strdittia  Eegvnae  Ki^benhavn.    1790.    4to. 

We  baye  not  seen  this,  which  is  probably  a  reprint  firom  the  Act.  lit.  univ. 
Hafiodensis. 

403  [Bonpell,  Mrs.  A.  E."]   ^Specimens  of  the  Flora  of  South 
By  a  Lady.    London,  1849.    Atlas  folio.     10  col.  plates. 

The  desoriptive  text,  as  is  stated  in  the  preface,  is  by  the  late  Dr  W.  H.  Harvey* 
The  plates,  for  beauty  and  richness  of  colour,  are  amongst  the  finest  specimens 
of  botanical  drawing, 
libr.  8.  Air.,  Fairbr. 

Bozbnrgh,  Dr.  William^  see  Beatson,  Art.  60. 

404  Boyen,  Adrian  van.  Prof.  Bot  Leyden,  b.  1705,  d.  1779. 
*£ricetum  Africanum.  43  tab.,  absque  descriptione.  (J.  v.  d.  Spyk  fecit, 
P.  CatteUdeL)    SmaU  foUo. 

An  unpublished  work,  of  which  only  the  plates  appear  to  have  been  printed, 
and  are  occasionally  to  be  met  with.    They  represent  the  external  fades  of 
some  of  the  commoner  Gape  heaths,  but  are  of  little  value  to  the  student.    The 
copy  in  Libr.  BoL  has  MS.  annotations  and  corrections  by  the  author. 
Idbr.  KaoOw.,  Bol. 

Oryptogamic  Botany. 

405  Beess,  Max,  Prof.  Bot.  Erlans^en.  Ueber  Ustilago  (?)  ca- 
penns,  Reess,  einen  neuen  Brandpilze  von  Cap  der  guten  Hoffiiimg.  In  Sitzungs- 
Wichte  der  Phys.  Med.  Soa  zu  Erlangen.    1876. 

Description  of  a  parasitic  fungillus  on  Juncus  lomatophylltUt  Spr.  Compare 
Bnchenau,  Monogr.  der  Juncaceen  v.  Cap  (Art.  91),  pp.  486—487;  where  figures 
sre  given. 

406  Beinsch,  Paul  Friedrich,  Prof.  Univ.  Erlangen.  *Con- 
tributiones  ad  floram  Algarum  aquae  dulcis  Promentorii  Bonae  Spei.  In  Joum. 
ofLinn.  Soc..  vol  xvi.    Lond.  1877.    pp.  232— 248.     1  plate. 

The  author  enumerates  57  species  collected  near  Cape  Town  by  the  Bev. 
A  E.  Eaton,  of  which  16  are  described  as  new. 
libr.  Bol. 
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407    Budolphi,  Friedrich  Karl  Ludwig,  b.  1801,  <L   1^ 
*Plantae  Eoklonianae.     Algae.     In  Liimae%  voL  yl     BeroL  1831. 
pp.  171—181. 

Libr.  S.  Air.,  MaoOw.,  BoL 


S 

Phanerogamic  Botany. 
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408  SaUsbnry.  jStoAarci  Anihmy,  b.  1761,  d.  1829. 

species  of  Erica,    In  Transactions  of  the  Linnean  Society,  voL  ti. 
.1802.    4to.    pp.316— 388. 

Entunerates  246  spedes,  of  which  not  a  few  were  new;  with  brief 

synonymy  and  refexenoes. 

Libr.  MaoOw.,  Bol. 

409    *The  Genera  of  plants.    A  Fragment  coni 

part  of  Liriogamae.    London,  1866.    8yo.    yi,  143  pp. 

OontainB  many  notes  of  interest  referring  to  Gape  plants.    The  prefaoe, 
J.  E.  Gray,  gives  a  brief  account  of  the  talented  author,  who  left  behind  1] 
MS.  portions  of  a  larger  work,  of  which  this  was  a  fragment.    It  was  pobUsbed 
by  Dr  Ghray,  a  friend  of  Salisbury,  as  a  memorial  of  him.    (Sells  aboat  &.) 
libr.  Bol. 

410  Salm-Seifferscheid-Dyck,  Prince  Joseph,  b.  1773,  d.  1861. 

''^Yerzeichniss  der  Verschiedenen  Arten  und  Abarten  des  Geschlechts  Alo€, 
welche  von  Willdenow,  Haworth,  De  Candolle  und  Jacqnin  beschrieben  wordeo 
Oder  noch  imbeschrieben  in  der  Garten  Deutschlands,  Frankreichs  und  der 
Kiederlande  sich  b^finden.    (DUsseldorf.)    1817.    8yo.    8,  73  pp. 

A  catalogue  of  the  Aloes  known  to  the  author  with  brief  characters  and 
remarks  upon  critical  species,  intended  as  a  precursor  to  his  Monograi^iia. 
This  scarce  little  work  seems  to  have  been  printed  at  a  private  press;  the  sig- 
nature is  that  of  a  quarto,  the  size  of  page,  however,  resembles  a  duodeoimo. 
Idbr.  MacOw. 

411    *Hortus  Dyckensis,  ou  Catalogue  des  plantes  cul- 

tiv^  dans  les  jardins  de  Dyck.  Dusseldorf,  1834.  8vo.  i. — ^viii.,  1 — 376  pp., 
3  plates,  map. 

A  most  interesting  account  of  this  important  garden.    A  supplement,  "An- 
notationes  Botanicae,"  contains  the  projected  arrangement  for  the  monograph 
of  Aloe  and  Mesernbrycmthemum  (following  this  artide)  and  d^criptions  of 
scYcral  new  species. 
Libr.  MacOw. 

412 *Monographia  Generum  Ahes  et  MesenibryanthemL 

Fasc.  I.— vn.    Bonnae,  1836 — 63.    4to.    377  tab.,  pro  parte  coL  et  text 

This  fine  work  contains  lithographed  plates  of  215  species  of  Metembryan^ 
themum  and  162  of  Aloes,  sevend  of  them  of  double  size.  In  each  plate  a 
single  leaf  or  part  of  a  leaf,  and  a  single  flower,  only,  are  coloured.  There  is  no 
table  of  contents  or  index.  For  collation  of  plates  of  Meiembryanthenaan  see 
Walpers*  Annales  Bot.  Syst.,  vol.  v.  p.  18,  and  of  Aloes,  ibid.,  voL  vi.  p.  190. 
Complete  copies  appear  to  be  scarce,  and  unscrupulous  booksdlers,  even  of  good 
standing,  frequently  palm  off  defective  copies,  without  notice,  upon  the  unwary 
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puToliaseT.    "CaYoat  emptor"  is  the  motto  of  many  of  them,  and  it  cannot  be 
too  widely  known.     (PubL  43  Th.    De£BCtive  copies,  with  350  to  368  platee  aeU 

liibr.  P.E.  (350  pL),  liaoOw.  (351  pL).  BoL  (352  pL).    ^/    ^^^  iTi^-L^A) 

Sandeinoii,  John,  see  Chapman,  Art  131. 

413     Saunders,  W.  TTibm,  b.  1809,  cL  1879.    *Refugiam  Bo- 

nicoiii  ;  or,  figures  and  descriptions  from  living  specunena  of  little-known  or 
nr  plantB  of  botanical  interest  Edited  by  W.  Wilson  Saunders,  F.RS.,  F.L.S. 
he  plates  by  W.  H.  Fitch.  5  vola  (in  part).  London,  186»~187&  8Ya— 
oL  I.  1869  fbut  plates  1—24  dated  Apnl,  1868).  The  descriptions  by 
L  G.  Keichenoach,  Pro£.  of  Bot  and  Director  of  Bot  Garden,  Uambuig ; 
^(Gt.  Baker,  F.L.S.,  Assistant  Curator  of  Eew  Herbarium ;  and  other  Botanists ; 
Kh  notes  on  culture  by  W.  W.  Saunders.  Platee  1—72.— Vol  IL  Parts  1 
kid  2  (all  published ;  (£sited  respectively  June  1869  and  1878).  Descriptions 
V  H.  Q.  Beichenbach,  and  notes  by  W.  W.  Saunders.  Plates  73—120.— 
'6L  m.  1870.  Descriptions  \ij  J.  Q.  Baker,  and  notes  by  W.  W.  Saunders. 
N<i  explanation  of  plates  as  in  voL  l)  Plates  145—216.  Appendix  on 
feiZla  §  Ledebowria  and  Drimiopsis,  pp.  1 — 18.  Index  L,  iL — VoL  rv.  1871 
bat  1st  plate  dated  Sept  1870).  Descriptions  by  J.  G.  Baker,  and  notes  by 
W.  W.  Saunders.  Plates  217—288.  Index.— VoL  v.  Parts  1  and  2  fall  pub- 
khed ;  dated  respectively  Nov.  1871  and  July  1872).  Descriptions  oy  J.  G. 
Baker,  and  notes  by  W.  W.  Saunders.    Plates  289^336. 

A  aeries  of  beautifol  plates,  indading  not  less  than  ninety  Gape  plants,  many 
of  them  being  critical  species  of  great  interest    It  is  much  to  be  desired  that 
a  work  so  useful  in  the  determination  of  many  diffioolt  Gape  species,  especially 
of  bulbous  plants,  may  be  continued. 
liibr.  MaoOw.,  Bol. 

414  Savi,  Oaetano,  b.  1769,  d.  1844.  Osservazione  sull'  or- 
gam  aeasuali  del  genere  StapeUa.    [Torino.]    1835.    4to.  c.  tav. 

415  ScUechtendallL  Diedrich  Franz  Leonhard  von,  Pro£  Bot 
Halle,  b.  1794,  d  1866.  *Ueber  die  Melanthiaceen  am  Vorgebirge  der  guter 
Hoffiiung.    In  Tiinnaea,  voL  L    BeroL  1826.    pp.  78 — 95. 

liibr.  S.  Afr.,  MaoOw.,  Bol. 

416    *Plantarum  Csbpensium  descriptiones  ex  schedia 

Bergianis  (C.  W.  Bergius,  non  P.  Bergius,  aevi  antiqidoris).    In  Tiinnaea, 
voL  I.    BeioL  1826.    pp.  250—258. 

Contains  also  a  col.  plate  of  Schepperia  juTiceat  D.  G.  {Cadabajuncea,  Benth. 
and  Hook  f.). 
liibr.  S.  Afr.,  MaoOw.,  Bol. 

417  — —  *Nachricht  von  Ichthyosma  Wehdemcmni,  SchL  [Bar- 
cophyte  sanauineoy  Sparrm.].  In  Lionaea,  voL  n.  BeroL  1827.  pp.  671 — 
673,  cum  tab.  ooL 

Libr.  S.  Afr.,  MacOw.,  Bol. 

418    *Nachtrag  zu  Ichthyosma  Wehd^emamm,  Schl.     In 

Linnaea,  voL  m.    BeroL  1828.    pp.  194—198. 

This  supplementary  paper  points  out  that  the  name  Ichthyosma  is  inap- 
plieable;  the  plant  referred  to  having  been  already  described  by  SpamnaDn  (m 
Kongl.  Vetensk.  Handlingar,  vol  xxvn.     1776.    p.  300,  cum  tab.  7)  under  the 
designation  of  Sareophyte  aanguinea,  Sparrm. 
libr.  8.  Afr.,  MaeOw.,  Bol. 
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419  SchlechtendaU,  Diedrich  Franz  Leonhard  oon.     *OI 
Tatio  in  Plectroniae  genus.     In  Linnaea,  voL  iv.    BeroL  1829.     p.  370L 

Idbr.  B.  Afr. ,  MaoOw. ,  BoL 

420    *PIantae  Ecklonianaa — Bruniaceae,  Celastriiieail 

Rhamnftftft,  Rutaoeae.    In  Linnaea^  voL  vi.    BeroL  1831.    pp.  188— 206. 

Libr.  S.  Afr.,  MacOw.,  BoL  . 

421    *Ueber  die  Verkauflichen  Pflanzen  von  Drfe^ge  warn 

Sud-Afrika.    In  Idnnaea,  voL  x.    Halle,  1836.    p.  445. 

libr. 

422    *ITeber  die  von  Thunberg  au%estellten   On* 

In  Linnaea,  voL  ziv.    Halle,  1840.    pp.  350—361. 

Libr.  MaoOw.,  BoL 

428    *Ueber    WiMringtmia,  EndL    In  LinTiawi,   toL 

xzzm.    Halle,  1864.    8yo.    pp  339—361.    Tab.  1. 

A  difloossion  of  the  several  Gape  speden,  witih  plate  of  the  oonee  of  W.  jwm^^ 
roides  ancl  W.  evpressoidei, 
Libr.  BoL 

424  Schrader,  Heinridi  Adolf,  Trot  Bot.  Gottingen,  b.  1767, 
d.  1836.  ^Analecta  ad  Floram  Capensem.  I.  Oyperaceae.  GSoettii^ae. 
1832.    4to.     56  pp.,  4  tab. 

OontainB  excellent  figures  of  21  Gape  Qyp^raoeae.    (Sells  for  abont  2f .) 
libr.  MaoOw.,  Fairbr.,  BoL 

425  SchnltZy  called  BipontinuB.  Karl  Eeinrich,  b.    1805^  ^ 

dL  1867.  ^[BeviBion  of  Compositae.]  In  Walpers's  Bepertorium  Botazi]oe% 
voL  n.  Lipsiae,  1843.  pp.  638—704,  944r~993.  VoL  VL  ib.  1846—47. 
pp.  88—366. 

Contains  descriptions  of  Eranss's  Natal  oollectionB,  and  other  Cape  speeieB ; 
all  since  incorporated  in  the  Srd  vol.  of  Harvey  and  Sander's  Flora  Gapensia. 
Libr.  S.  Air. 

426  Seemann^  Berihold,  b.  1825,  d.  1871.    ^Abstract  of  a 

Journal  kept  during  the  voyage  of  H.M.S.  Herald.  In  Hooker's  Journal  of 
Botany  and  Kew  Garden  Miscellany,  voL  iv.  London,  1852.  8vo.  ppi  18 — 
26,  82—92,  212—217,  238—242. 

The  third  section  of  this  abstract  contains  a  sketch  of  the  botany  of  soeh 
parts  of  the  Cape  pemnsula  as  were  visited  by  the  author,  and  some  ODiiooa 
memoranda  respecting  the  Botanic  Gardens  of  Gape  Town  in  1851. 
Libr.  S.  Afr. 

427  ShaW;  John.  *0n  tbe  changes  going  on  in  the  v^eta- 
tion  of  South  Afnca  through  the  introduction  of  the  Merino  sheep  In  the 
Jomnal  of  the  Linn.  Soc.,  voL  xiv.    London,  1874.    8vo.    pp  202 — 208. 

The  Oomphoearput  named  O.  laneeolatus  by  the  author  is  O.  fruHconUf  B.  Br. 
There  is  a  notice  of  this  paper  in  Trimen's  Joum.  of  Bot.  1878.  pp.  84d— ^SoO. 
Libr.  BoL 

427a.     *Remark8  on  Roridula  dentata.     In  Trans,  of  the 

S.  A.  Philosophical  Society,  voL  L    Cape  Town,  1878.    8vo.    pp  11—12. 

Libr.  Fairbr.,  MacOw.»  BoL 
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Smithy  John,  Ex-Curator  Bot.  Gardens,  Kew.  *Observa- 
Ds  on  a  remarkable  Cycadaceous  plant  from  Port  Natal  In  Hooker's  Joum. 
t^  and    KLew  Gardens  Miscellany,  vol  VL    London,  1854   8vo.    pp.  88—90. 

note  on  Stangeria  paradoxa,  Moore.     See  Art.  855. 
'.  S-  Afr. 


Bonder,  Otto  Wilhehn,  b.  1811,  d.  1881.    *Revision  der 

le^ophileen.    Hamburg,  1846.    4to.    pp.  177—280,  13  tab.  (numb.  17—29). 

Reprinted  from  the  "Abhandlnngen  des  Nat.  Hist.  Vereins  in  Hambuzg, 
HflLnd  X. 
Xobr.  8.  Afr.,  MacOw.,  Bol. 

430     *Enumeratio  Santalaceamm  in  Africa  Australi  Ex- 

ntropica  crescentium  quas  Dr  Ecklon  et  C.  Zeyher  collegerunt.    In  Flora, 
it^gensbiug,  1857  (21  Junii).    8m    No.  23,  13  pp. 

Bespeoting  this  and  following  memoir  oompare  De  CandoUe  (Art.  138). 
Ubr.  MaeOw.,BoL 

431    *Nach8chrift  zu  meiner  Enumeratio  Santalacearum 

Africaa   Australia.    In  Flora,  Begensbuig,  1867  (14  Julii).    8ya    Na  24. 
7  pp. 

Xobr.  MaoOw.,  Bol. 

432    *Enumeratio  Orchidearum  quaa  in  Africa  Australi 

IBlztratropica  coll^erunt  C.  F.  Ecklon,  Dr,  et  C.  Zeyher.    Auctore  G.  Sonder 
[aic].     In  Linnaea,  vol  xix.    Halle,  1846.    8vo.    pp.  71—112. 

Enmneiates  155  species,  with  descriptions  of  the  new  ones. 
liibr.  MacOw.,  BoL 

433 *Beitraege  zur  Flora  von  Sud-Afrika.    In  Linnaea, 

ToL  xxm.    Halle,  1850.    8yo.    pp.  1—138. 

Ck>ntain8  a  large  nmnber  of  new  species  which  have  been  absorbed  into  the 
Flora  Capensis  so  far  as  it  has  proceeded. 
Libr.  MaoOw.,  BoL 

Bonder,  0.  W.  and  W.  H.  Harvey.    *Flora  Capensis,  see  Art. 

187. 

434  a  Stapel,  Joarmes  Bodaeus.  Theophrasti  Eresii  de  his- 
toria  plantarum  libri  decern,  &c. :  totum  opus  absolutissimis  cum  notis,  turn 
commentariis :  item  rariorum  plantarum  iconibus  illustravit  Joannes  Bodaeus 
a  Stapel,  medicus  Amstelodamenais,  &c.  Amstelodami,  Folio.  1187  pp., 
pne£,  ind,  ic.  zyL  L  t. 

Bespecting  this  work  a  note  in  Jaoquin's  '*  StapeUarom,  ^.,  descriptiones" 
(Art.  243)  states  "Speciem  hnjns  generis  quae  innotuisee  prima  Europaeis 
yidetor  anno  1644  primus  Joannes  Bodaeus  H  Stapel,  Med.  Amst.  in  commen- 
tariis suis  ad  Theophrastum  sub  inepto  Fritillariae  crassae  titulo  promulgavit 
com  addita  icone,  ab  Heumio  ex  Africa  missa,  a  se  non  Tisam  vivam."  Lin- 
naeus idso,  in  constituting  the  genus  Stapelia  (Hort.  Cliflort.),  saya,  *'l>izi  a 
Joanne  a  Bodaeo  Stapel,  laboriosissimo  commentatore  in  Theophrasto,  facile 
primus  qui  speciem  detexit."  Heumius  above  mentioned  is  the  same  referred  to 
by  Thunberg  as  the  earliest  Imown  collector  of  South  African  plants :  *  *  Heumius, 
Justus,  Saoerdos  in  Indiam  Orientalem  abiturus  primus  omnium  Florae  Oa- 
peusis  plantas  legit  fratrique  suo  Ott.  Heumio,  Professori  Leidensi  transmisit. 
Nomerus  quidem  plantarum  exigaus  fuit,  ciun  brevi  heio  versatus  excursiones 
Boas  eo  tempore  viz  ultra  viciniam  montis  Tabularis  extendere  potuisset;  sed 
nuguktres  hujus  regionis  gazae  non  mode  rarissimae  faerunt,  sed  summam 
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qnoqne  Botaniois  Enropaeis  admirationein  ezdtanint.'*    Stapd'B  Go: 
has  thus  peculiar  intereet  as  containing  probably  the  first  description  of 
plant,  collected  and  sent  to  Europe  at  least  nine  years  before  die  pJjuitiag 
the  settlement  by  Van  Hiebeek.    We  have  not  seen  the  figure,  bat   it  in^ 
almost  certainly  be  Orhea  variegata  Haw.  {Stapelia  variegata  L.),   the  o^ 
species  of  Stapelieae  which  occurs  in  the  vicinity  of  Cape  Town. 

435  Swartz,  Olof,  Prof.  Bot  Stockholm,  b.  1760,  d.  1^ 

Genera  at  species  Orchidearum  systematice  coordinatanim.  a.  L     1805.    Bm 
108  pp.,  1  tab. 

Separately  printed  in  Schrader's  "Nenes  Jonmal  fur  die  Botaoik,**  Bud  x.; 
Gdttmgen.    1806. 

436    *Synopsis  Filicum,  earum  genera  et  species  system 

matica  complectens,  &c.    Kiliae,  1806.    8vo.    xviiL,  445  pp.,  5  tab. 

.  Also  printed  iii  Sohrader's  Journal,  i.  p.  1801. 

437  Sweety  Robert  The  British  Flower  Garden :  contaioui; 
ooloured  figures  and  descriptions  of  the  most  ornamental  and  curious  bar^ 
lierbaceous  plants,  including  anniiftla,  biennials  and  perennials,  &a  Tli^ 
drawings  by  E.  D.  Smith.  London,  1823—29.  3  vols.  8vo.  300  ooL  plates 
and  an  equal  niunber  of  pages  of  text. — Series  the  second.  London,  1831— 
38.    4  vols.  8vo.    412  coL  plates  and  an  equal  number  of  pages  of  text. 

Contains  plates  of  Gape  plants.    (Pub.  £22.  16<.) 

438  ♦Geraniaceae.  The  natural  order  of  Qerania,  illus- 
trated by  coloured  figures  and  descriptions,  comprising  the  numeroos  and 
beautiful  mule-varieties  cultivated  in  the  gardens  of  Great  Britain,  with 
directions  for  their  treatment.  London,  1820—30.  5  vols.  8vo.  600  leaves. 
'500  col.  plates. 

The  plates  are  quoted  by  Harvey  in  Flora  Capensis,  vol.  i,  but  wmbj  of 
them  are  mere  garden  hybrids.    (Publ.  £19.    Sells  £5  to  £6.) 


Oryptogamic  Botany. 

439  Schkuhr,  Christian,  b.  1741,  d.  1811.  Vier  und  zwan- 
sdgste  Klasse  des  Lmn^'schen  Pflanzensystems  oder  Kryptogamische  Qe- 
wachse.  Erster  Band  mit  219  ausRemalten  Kupfertafeln  enthiat  ausser  den 
sammtlichen  Farmkrautem  Deutscnlands  noch  eine  grosse  Anmhl  andrer  aas 
alien  Weltheilen,  welche  noch  nicht  oder  zum  Theil  tmvoUkommen,  auch  nur 
in  seltnen  Werken  abgebildet  sind.  Wittenberg,  1809.  4to.  ziv.,  812  pp>) 
219  tab.  ooL,  effigies  autoris. 

Contains  figures  of  Cape  Ferns  cited  by  Pappe  and  Bawson*  We  have  taken 
the  number  of  plates  as  219  from  Pritzel.  We  have,  howeyer,  seen  them  stiMd 
in  two  booksellers'  catalogues  as  222;  and  probably  therefore  the  latter  nvaobff 
is  correct.    (Publ.  46  th. ;  priced,  Friedlander,  68  mk.) 

440  Schlechtendahl,  D.  R  L,     *Adumbratione8  Plantaron>. 

(Filioes  Capenses.)    Faso.  i.— v.    Berolini,  1825 — 32.    4to.    56  pp.,  30  tab. 

Contains  excellent  figures  of  Cape  ferns.  The  work  having  been  abandoned 
before  its  conclusion  there  is  no  title-page  or  index.  (Publ.  4^  Th.  SellB  ftr 
about  10«.)  ^ 

Libr.  MaoOw.,  Bol. 
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Sliaw,  John.    ^Introduction  to  the  "Enumeratio  Mus- 
L,  G.  B.  S."    In  the  Cape  Monthly  Magazine,  voL  iz.    Cape  Town,  1874. 
o-        pp.  24—26. 

Xj£br.  8.  Afr.,  P.E.,  Gr.  Bt.,  MaoOw.,  Fairbr.,  Bol. 

*Catalogue  of  the  Mosses  of  the  Cape  Colony:  on  the 

of  Mueller's  ^'Synopsis  Muscorum  Frondosorum,"  with  short  descriptions 
species.  In  the  Cape  Monthly  Magazine,  voL  xvn.   Cape  Town,  1878. 
pp.  311—320,  376— 38a 

Ijiln:.  S.  Afr.,  PJB.,  Gr.  Bt.,  MaoOw.,  Fairbr.,  Bol. 

443  Spring.  Anton  Fr.,  Prof  Anat.  and  Physiol.  Li^ge,  b.  1814, 
L  X872.  Monoerapnie  de  la  Famille  des  Lyoopodiac^es.  (Extrait  des  tomes 
LIT.  and  XXIV.  aes  M^moires  de  TAcad^mie  royale  de  Belgique.)  Bruxelles, 
^a^2  and  1849.    4to.     110,358  pp. 

Ciontains  the  most  recent  reyision  of  Gape  Lyoopodiaoeae. 

444  Stirton,  James.  ^Additions  to  the  Lichen  Flora  of  South 
Africa.  Beprinted  from  the  Transactions  of  the  Glasgow  Society  of  Field 
'K&^uralists,  part  v.    pp.  211—220.    Glasgow,  1877.    8vo. 

This  paper  enmnerateB  about  sixty  species  and  varietieB  of  Cape  Lichens  re- 
oently  collected.    Fourteen  of  these,  being  new,  are  briefly  characterized. 
liibr.  S.  Afr.,  MacOw.,  BoL 

445  Snhr,  Johann  Nicolaus  von,  b.  1792,  d.  1847.    [Memoirs 
on  South  African  Algae.]    In  <<  Flora."    1834—40.    Begensburg,  8yo.,  with 


We  have  not  seen  this. 

446    Sullivant)  William  8.    [Descriptions  of  Mosses.]    In 
Proceedings  of  American  Academy  of  Sciences.  [Boston.]   1859.  pp.  277 — 78. 

Contains  descriptions  of  8  species  of  Gape  mosses  collected  by  G.  Wright,  of 
Wilkes'  U.S.  Sorvey  expedition,  when  at  Simonstown. 


Phanerogamic  Botany. 

447  Tenzel,  Franz  Bemhard  Richard,  b.  1790.  Nomenclator 
syBtematicuB  in  Leonardi  Flukenetii  phytographiam.  Erlangae,  1820.  8vo. 
106  pp. 

We  have  not  seen  this.    (Publ.  )  Th.)    Gompare  QUeke,  Art.  171. 

448  Thnnberg,  Carl  Pehr,  Prof.  Bot.  XJpsala,  b.  1743,  d.  1822. 

♦Travels  in  Europe,  Africa  and  Asia.  London,  1794 — ^95.  4  vols.  8vo. — 
VoL  L  317  pp.,  2  plates.— Vol.  n.  316  pp.,  4  plates.— VoL  ra.  286, 31  pp. — 
VoL  lY.    293  pp.,  4  plates. 

Translated  from  the  original  edition  in  Swedish,  published  at  Upsala  1788 — 
93.    The  font  2  vols,  only  contain  an  account  of  the  South  African  travels,  and 
are  interspersed  with  valuable  botanical  notices. 
Libr.  S.  Afr.,  BoL 
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449  Thnnbergy  Carl  Pehr.    *De8criptione8  Mesembiysal 

morum  quorundam  in  capitis  bonae  spei  Africae  interioribus  regicmibas 
1774  detectonim.    Norimbergae,  1791.    4to.     18  pp. 

Bepiinted  from  the  Nova  Acta  Physioo-Med.  Acad.  Gaes.  Leop.  OaioL, 
vni. 

450    *Prodromus  Plantarum  Capensium  quas  in  Pn^ 

montorio  Bonae  Spei  Africes  [sic]  annia  1772—75  ooUegit)  pare  l  et  n.    U^ 
aaliae,  1794—1800.    8vo.    191  pp.,  3  tab. 

(Sells  6«.) 
Lior.  BoL 

451    *Flora  Capensis,  sistens  plantas  Prom.  Bon.  Spei  I 

AMoes  [sic]  secundum  systema  sexuale  emendatum,  reductas  ad  dasaea^  «> 
dines,  senera  et  species,  cum  differentiis  specificis,  synonymis  et  deBcriptBO- 
nibus.  voL  prim.  Fasc.  i. — in.  Upsaliae,  1807 — 13u  8vo.  578  pp. — HaTixiii^ 
1818—20.  8vo.  Fasc.  i.— v.  578,  352  pp.— *Edidit  et  prae&tus  est  Joaepk 
August  Schultes.    Stuttgardiae,  1823.    8yo.    bLvi,  803  pp. 


Thanberg  was  the  first  collector  and  botanist,  after  the  re^iTal  of  the 
by  Linnaeus,  to  grapple  vigorously  with  the  enormous  mass  of  material  pre- 
sented by  the  Cape  Flora,  and  he  might  be  aptly  termed  the  Father  of  Cspe 
Botany.  His  descriptions  are  for  the  most  part  excellent,  and  the  stodeot  mi; 
still  often  refer  to  nis  pages  for  information.  (Pub.,  8rd  ed.,  4  Tb.)  Sett 
about  lOf. 
Libr.  S.  A£r.,  MacOw.,  Fairbr.,  Bol. 

The  following  Academical  Dissertations  by  Thunberg  were  all  publisbed 
at  Upsala : 

452    *De  Oardenia.    1780.    4to.    22  pp.,  2  tab. 

453    *De  Protea.    1781.     4to.    62  pp.,  5  tab. 

Libr.  S.  A£r.,  MaoOw.,  Bol. 

454    *OxaUs.    1781.    4to.    32  pp.,  2  tab. 

In  this  dissertation  26  species  are  described,  of  which  19  are  Gape.    Sisht 
species  are  figured. 
Inbr.  MacOw. 

ft 

455    *Iris.    1782.    4to.    36  pp.,  2  tab. 

Describes  43  species,  of  which  18  are  South  African.    The  2  plates  oontaiB 
6  figures. 
Libr.  MacOw. 

456    *Iada.    1783.    4to.    24  pp.,  2  tab. 

Describes  24  species,  all  South  African.    Seven  species  are  figured. 
Libr.  MacOw. 

457    *Glad%olus.    1784.    4to.    26  pp.,  2  tab.  (7  species). 

Libr.  MaoOw. 

458    -Be  Aloe.    1786.    4to.     14  pp. 
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450      Thnnberg,  Carl  Pehr.    *De  Erica.   1785.   4to.  62  pp., 

I>escribe8  91  species,  with  details  as  to  localities,  time  of  flowering,  dto.  The 
plates  contain  excellent  figures  of  18  Cape  species.  There  is  another  edition  of 
tbis  opnacnle,  edited  by  B.  A.  Salisbury  (privately  printed).  Featherstone 
rLtondon].  1800.  4to.  62  pp.,  with  additional  plates.  (S<.  6d.,  Bohn.)  We 
nave  not  seen  this. 
liibr.  MaoOw.y  BoL 

460     ^DeMoraea.    1787.    20  pp.,  2  tab. 

I>eBoribe8  21  species,  of  which  12  are  Gape.    Five  Gape  species  are  figaxed,  of 
wliicsib  Momea  tpaihacea,  Thnnb.  is  excellently  rendered. 
Tnbr.  MacOw. 

461    *Ee8tio.    1788.     22  pp.,  1  tab. 

Twenfy-six  spedee  are  here  described,  of  which  7  are  figured  in  the  plate. 
liibr.  MacOw.,  Bol. 

462    *De  Hermannia.     1794.     4to.    19  pp.,  1  tab. 

Describes  27  species  (Gape) ;  with  figure  of  H.  d\ffu$a, 
liibr.  MaoOw. 

463    *De2)M)«wa.    1797.    4to.    20  pp. 

Describes  32  species. 
liibT.  MacOw.,  Bol. 

464    *Be  Melanthio.     1797.    4to.    10  pp. 

Describes  20  species,  of  which  5  are  South  African. 
liibr.  MacOw. 

465  De  Drosera,     1797.    4to.    8  pp. 

466  De  Hydrocotyle.    1798.    4to.    8  pp.,  1  tab. 

467  Arctotia,    1799.    4to.    19  pp. 

468  *Dissertatione8  Academicae  TJpsaliae  habitae  sub 

praesidio  C.  P.  Thunberg  (edidit  C.  H.  Persoon).  Goettingae,  1799—1801. 
m.  volL  8vo.— l:  1799.  viii,  326  pp.,  5  tab.~lL:  1800.  436  pp.,  3  tab- 
in.:  1801.     272  pp.,  12  tab. 

A  collection  containing  in  the  first  2  vols,  all  the  foregoing  and  some  other 
botanical  dissertations.  The  8rd  vol.  contains  only  zoological  papers.  Be- 
ferring  to  the  rarity  of  the  originals  as  his  reason  for  reprinting  these,  the  editor 
says:  "Plerarmnqae harmn  dissertationnm  ezemplaria,  inde  a  prima  divnlgatione 
in  Upaalia  adeo  def ecenmt  nt  eas  pretio  qoalicunqae  sibi  comparandi  oopia  vix 
esset."  The  plates  are  partly  the  originiUs  sent  over  by  Thunbcorg  himself,  and 
partly  improved  copies.  A  fourth  Tolnme  was  promised  but  did  not  appear. 
Libr.  S.  Afr.,  MacOw.,  Bol. 

469 ^Aspaiaihus.    Upsal.    1802.    4to.    2  fasc,  26  pp. 

Libr.  MacOw. 

470    *J>QBlaeria.    Upsal.     1802.    4to.    12  pp. 

libr.  MacOw. 

471    Be  AntholyjBo.    UpsaL    1803.    4to.    10  pp. 


180  CcUcUogue  of  Printed  Books  and  Papers 

472  Thxaobergf  Carl  Pehr.   BePhylica.   UpfiaL  1804 

10  pp. 

473    BeBrunia.    UpsaL     1804.    4to.    8  pp. 

474    *ThesiimL    Upsal.     1806.    4to.    13  pp. 

DesoribeB  20  speoieB. 
Libr.  MaoOw. 

476 J>eBorb(mia.    Upsal.     1811.  4to.    7  pp.,  1  tab. 

476    *Iii  Genus  Echitis  Observationes.     UpsaL    1819 

8  pp.,  1  tab. 

Two  species  are  figoxed,  of  whioh  one  is  South  African. 
Libr.  MacOw. 

477    •An  illustration  of  the  species  of  Lycium  whid 

grow  wild  at  the  Cape  of  Good  Hope.    In  Trans.  Linn.  Soc,  vol  ii.   Lond» 
1808.    4to.    pp.  161—165,  with  4  plates. 

Se^en  species  are  here  enumerated.    The  plates  are  good. 

*n*  The  following  list  of  papers  contributed  to  various  learned  aocieto 
and  journals  is  taken  from  Schultes's  preface  to  ike  Flora  Gapensis  :— 

I.  In  Actis  Reg.  Acad.  Sdent.  Holmens. 

478    Hydnora  africana.    1775.    p.  67,  c.  tab. 

479    *Obs.   in  Hydnoram  ajricanam.     1777.    p.  1*» 

a  tab. 

480    Ehrharta.    1779.    p.  216,  c.  tab. 

481    Albuca.    1786.    p.  57. 

482    WUldenovia.    1790.    p.  26,  c.  tab. 

483    Cyamlla.    1794 

484  — ^ —  Hydnora  tetramdra.    1808. 

485    Oladiolm  Sparmanni.    1814. 

II.  In  Actis  Acad  Caes.  Natur.  Curios. 

486    Orassidae  novae  species  28. 

487    Mesembryanthemi  species  novae  21. 

III.    Berolinensis.    Natur.  Scrutat 

488    •  DUatris  genus. 

489 Penaea. 

IV.    Nidrosiensis  Societ. 

490    Hypoxia  genus. 

491    Cliffortiae  genus. 
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v.    Lundensis  Physiograph. 

Thnnbergy  Carl  Fehr.    Retzia  capensis,    1776.    c.  fig. 

Montinia  et  Papiria.     17. 

Aloes  paratio  in  Africa.     17. 

Aitonia  capensis.     17.    c.  fig. 

496 Falkia  repens,    c.  fig. 

VI.    Upsaliensis  Societas  Litter. 

497    Cycas  caffra  (Zamia).    1773.     Vol.  2,  c.  fig. 

VII.    Parisiens.  Histor.  Natur.  Sodet 

498    Descriptio  15  japonic,  et  341  capens.  incognit.  plan- 
rum. 

VIII.    Porisiens.  Soc.  Medic.  d'Emulatioii. 

499    Ave7iae  Capenses.     1810.    a  fig. 

IX.  Sodet.  Nancyens.  Scientiar. 

500    Carices  Capenses  4.     1810.    c.  fig. 

X.  Hafhiensis  Hist.  Nat  Societ. 
501 Gorteriae  species. 

502    Gladioli. 

XL    Londinensis  Linnean.  Soc. 

503 Chironiae.    c.  tab.  2. 

I/ycia  Capensia.     c.  tat.  4.     See  Art.  477. 

XII.  Hallensis  Soc.  Natur.  Scrutat. 

504    Oenanthis  species  capenses  18. 

XIII.  Gorengkensis  Soc.  Phytograph. 

505  — r-  Gramina  capensia.     1811.     c.  tab. 
506 Trachelium,  RoeUa,  &c.     1811.    c.  t.  4. 

507    Lcbeliae  capenses.     1811.    c.  fig.  11. 

508    Rhamni  capenses.    1812.    c.  fig.,  2  col 

509    Solana  capensia.     1812.    c.  fig.,  2  col 

510 Celastri  novae   species   capenses     1812.    c.   fig., 

5coL 

VOL.  n.  PT.  IIL  14 
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XIV.    Moscow.    Imper.  Litter. 

511  Thimbergy  Carl  Pehr.   Poae  Capenses,  torn.  lu.  pp. 

48.    c.  tab.  4. 

XV.    In  Schrader's  JoumaL 

512    Genera  duo  nova  plant,  capens.,  vol.  i.  p.  517. 

513    Diosma. 

514    ABperifoliae  (?).    c.  t.  1. 

XVI.    Weberi  JoumaL 

515    Ixiae  5,  Restiones  5,  Diosmeae  5,   Cj/nancht  sp 

c.  tab. 

516    Orchideae  capensea.    Beitrage  2  B  p.  1.    1813. 

XVII.    Petropolitana  Acad.  Sclent. 

517    Hermas.    Nov.  Act,  toni.  14,  p.  527.    o.  tab.  2. 

518    Proteae  novae,  ibid.,  torn.  15   (1806),  pt  458.    c 

tab.  4. 

519 Oaiii  species  capenses.    Memoir,  torn.  1,  p.  32fc 

c.  tab.  4. 

520    Campanulas  capenses.    Mem.,  torn.  4,  p.  364.    c 

tab.  3. 

521 Descr.  4  spec.  nov.  Proteae,  ibid.,  torn.  6  (1818), 

p.  346.     c.  tab.  4. 

522  Tilli,  Michelangelo,  Prof.  Pisa,  b.  1655,  d.  1740.  Cata- 
loeuB  plantarum  Morti  Pisani.  Florentiae,  1723.  Folio,  xii.,  187  pp.,  ^ 
tab.,  iconographia  horti,  effigies  Tilli. 

A  somewhat  rare  work,  quoted  by  the  earlier  writers,  contaiaing  figures  of  • 
few  Cape  plants. 
Libr.  MacOw. 

523  TodarOi  Agostino,  Direct.  Bot.  Gard.  Palermo,  ♦f  Horttis 
Botanicus  Panormitamus,  sive  plantae  novae  vel  criticae  quae  in  horto  hcAtaoco 
Panormitano  coluntur,  descriptae  et  iconibus  lUustratae.  Panormi,  Fasa  1—^ 
1876—76.    FoL  max. 

This  splendid  work  has  already  illastrated  an  Erythrina  {K:  iiuignitj  Tod.) 
scarcely  more  than  a  variety  of  E.  ccffta,  an  Aloe,  and  three  species  of  Sd- 
pelitu,    (Pub.  10  fr.  each  fosc.    Offered  by  Voigt  19  mk.  40  pf.  for  the  ox 
faso.) 
Libr.  MacOw.  (fasc.  1—4). 

524  Trimen,  Roland,  Curator  S.  A.  Museum,  Cape  Town. 

*0n  the  fertilization  of  Diaa  grandiflora,  L.     In  Joiunal  of  Linnean  So&i 
vol.  vit.     London,  1864.     8vo.     pp.  144 — 47  (woodcut). 

A  paper  of  mach  interest. 
Libr.  Bol. 
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525  Trimen,  Roland.    *0n  the  structure  of  Bonatea  speciosa 

ih  refiBrence  to  its  fertilization.     In  Joum.  Linn.  Soc.,  vol.  ix.    London, 
o-     pp.  156— 160  (plate). 

Idbr.  Sol. 

526     •Vegetation  of  Little  Namaqualand.     In  Trimen's 

mm.  of  Bot,  voL  ii.  N.S.    Lond.  1873.    pp.  381,  382. 

liibr.  S.  Afr.,  MacOw. 

527     *Abnormal  Stapelia^e.    In  Trimen's  Journal  of  Bot., 

oL  m.  K.S.    Lond  1874.    p.  185. 

A  note  on  chorisis  in  Stapelia. 
Libr.  S.  Afr.,  MacOw. 

Cryptogamic  Botany. 

528  Taylor,  Thomas,  M.D.  *New  Lichens,  principally  from 
ihe  Herbarium  of  Sir  W.  J.  Hooker.  In  Hooker's  London  Journal  of  Botany, 
roL  VL     London,  1847.    8vo.    pp.  148— 197. 

Indades  eight  Cape  species. 
liibr.  S.  Afr.,  Bol. 

529  Thnemen,  Felix  von.     *-f-Mycotheca  Universalis.    Cent. 
I. — V.     Baireuth ;  cent  vi. — xiL    Klostemeuburg,  4to.  min.     1875 — 1879. 

A  oolleetion  of  herbarinm  specimens  of  Fungi  from  all  parts  of  the  world  in 
4to.  cartons  of  100  examples  (at  12s.  each).    In  this  work  very  many  S.  African 
Fungi  have  already  been  distributed. 
liibr.  MacOw. 

530    *"fDiagno8en  zu  Thuemen's  "Mycotheca  Univer- 

Reprint  from  the  "Flora."    Regenaburg,  8vo.     1876  (no.  13),  1877 

(na  11, 13),  1879  (no. ). 

A  convenient  form  for  reference  to  the  novitiae  of  the  foregoing  work. 
Libr.  MacOw. 

531    *Fungi  Austro-Africani.    In  the  "  Flora."    Regens- 

buig,  1875  (no.  24),  1876  (noa.  13,  23,  27,  36),  1877  (nos.  11,  13,  26),  1878 
(no.  23). 

These  papers  contain  about  100  Cape  Fungi  collected  by  MacOwan,  with  dia- 
gnoses of  tiie  new  species. 
Libr.  MaoOw. 
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532    Volckamer,  Johann  Oeorg,  b.  1662,  d.  1744.    *Flora 

NoribeTgensiB,  sive  Catalogus  plantarum  in  agro  Noribergensi  tarn  sponte 
oasoentium,  quam  exoticarum,  &c.  &c.  cum  iconibus  et  descriptionibus  rahorum 
aliquot  plantarum.     Noribergae,    1700.      4to.      pp.  i. — xii.,   1 — 407  et  iii. 
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addend.,  tab.  115. — ^A  second  edition,  Norimbeigae,  1718.    4toL     407  {| 
tab.  115  does  not  otherwise  differ.  i 

Contains  tolerable  figures  of  seyenteen  Gape  plants.  The  Catalogoe  is  a^ 
betical  and  gives  oopioos  notes  and  synonyms.  Linnaeus  characterises  it  ■ 
"  opns  landabile.*' 
Libr.  MacOw.,  Bol« 

533    Vriese,  WiUem  Hendrik  de,  Prof.  Bot.  Leyden,  b. 
d.  1862.    *Nova  species  Chrcadearum  Afiicae  Australis  quas  deBcriptioaS 
et  figuris  illustravit  W.  H.  de  Yrieae.    Amstelodami,  1837.     8vol     1^ 
tab.  L — V. 


To  this  opuscule  there  are  five  excellent  plates  nmnbered  1 — 5,  bat  is  4^ 
text  they  are  referred  to  as  6 — 10.  It  is  a  reprint  from  the  Tydschiiit  ^ 
Natunrlyke  Oeschiedenis  en  Phys.,  deel  iv.  1837.  8yo.  pp.  409 — 425.  Ut 
Yi. — X. — Eneephalartot  Marumiit  Yriese,  published  in  the  same  worJc  (deel% 
1838.  pp.  187—189)  is  a  slight  yariation  of  E.  AUentteinii,  Lehm.,  to  ^diicbi 
is  reduced  in  D.  C,  Prodr.  xti.  p.  532. 
Libr.  MacOw.,  Bol. 

534  — —  *De  Encephalarto  Lehmanniy  Eckl.  animadTersiaoei 
8vo.  Hoeven  en  Vriese,  Tijdsch.  x.  (1843)  pp.  57 — 67 ;  sep.  pp.  1 — 11  \p^ 
title-page  or  imprint]. 

A  letter  dated  Amsterdam  1842,  addressed  to  Prof.  F.  A.  6.  litquel. 
Libr.  MaeOw. 


w 
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536  WalperSy  WUhehn  Oerard.  *Ammadversione8  Crifci<»^ 
in  Leguminosas  Capenses.  In  Linnaea,  vol.  xm.  Halle,  183d.  8va  ]^ 
449—543. 

In  this  painstaking  opuscule  is  a  curious  statement  with  regard  to  the  prion^ 
of  Ecklon's  Enumeratio  over  Eilleyer's  Commentaries  on  I>r^ge*8  plants:— 
''Eoklon,  ut  jam  satis  constat  apud  omnes  botanioos  Efwmeraiiontm  PUmX*  4/^* 
Auttr,  Extratropicae^  ineunte  anno  mdcgcxxxyi.  edidit;  Emesti  Meyeri  oos^ 
Commentariit  licet  in  fronte  annum  ifDCCCxxxv.  gererent,  complures  menses  pon 
Ecklonii  desoriptiones  in  lucem  prodiere,  ut  jam  alio  loco  commemoratnm  ^ 
nium  falsum  editionis  terminum  quasi  calami  lapsu  vel  enore  typogrsp^ 
ortum  esse  eo  magis  contendo,  quum  omnibus  quae  videre  licoit  exemplsnboi 
Commentariorum  proclamationem  ineunte  Februaiio  anni  mboocxzxti.  adfipriF^ 
conspexerim,  et  propterea  non  potui  quin  Ecklonis  plantarum  ab  eo  primo  w- 
scripto  prioritatem  reservarem.*'    p.  451.     (Compare  note  to  Art,  168.)  ^^ 
the  word  "adscriptam''  refers  to  the  MS.  filling  in  of  the  date  appended  to 
Dr^fe's  conditions  of  sale  of  plants,  as  printed  inside  the  cover  of  the  Cosi- 
mentaries.    Librarians  should  carefully  retain  this  printed  paper  coTer  tf  * 
title-page  to  that  work. 
Libr.  MacOw.,  Bol. 

536    Animadversiones  criticae  in  Leguminosas  CapeD®** 

herbarii  regii  Berolinetisis.    Diss.    Halae,  1839.     8vo.     99  pp. 

A  reprint  of  the  preceding  article. 
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"Walpers,  Wilhelm  Oerard,    *Bepertorium  botanices  sys- 

A&^ic&e.       Lipeiae,  1842 — 48.    vi.  volL  8vo. 

Tomus   I.:  1842.    (RanuDculaceae — Mimoseae;  index  generum.)    iv.  947 

PP- 

rToniiis  IL :  1843.    (Chrysobalaneae^Monotropeae ;  supplementum  primum 

IR^peTi^  Boi.  Sysi,  torn,  l  et  ii. :  Banunculaoeae— Uesneriaceae ;  index 
neruxn.  -tomi  i. — n.)    viii.,  1029  pp. 

ToTixxfti»  in. :  1844,  45.  Synopsis  Solanacearum,  Scrophularin.,  Orobancb., 
'  Ltftbiat.  in  botanicorum  scriptis  ad  bunc  diem  editis  descriptarunL  (Ad- 
snda  el;  corrigenda ;  synopsis  generum ;  index  generum.)    xii.,  1002  pp. 

Tomus  IV. :  1844 — 48.  Synopsis  Yerbenaceanmi,  Myoporin.,  Selagin., 
tilbiiL.,  Olobular.,  et  Plantagin.  onmium  ad  annum  hdccgxliy.  cognitanma. 
kdditus  est  index  ordinum,  subord.,  gen.,  spec.,  et  synon.,  omnium  in  Repert. 
wL  syst,,  faac  i. — xxyl  obviorum.    viii.,  821  pp. 

Tomus  V. :  1845,  46.  Synopsis  plantarum  exogenearum  dialypetalaixun 
nmnxuxu  inde  ab  anno  mdcgcxlul  detectarum  exbibens  suppL  tertium  ad 
Didinea  xcvl  priores  Vegetabilium  in  Prodr.  CandolL  descript.  (Ranuncu- 
Laoeae — Liorantoaoeae ;  index  generum.)    viii.,  982  pp. 

Tomus  VL :  1846,  47.  Synopsis  plantarum  exogenearum  gamopetalaruia 
post  Prodr.  CandolL  tomum  decimum  et  Repert.  bot.  syst.  fasc.  decimum 
oextom  editos  detectarum.  j^Lonicereae — Planti^gineae ;  additamenta;  index 
generum,  faac.  L — xzvl)    viii.,  834  pp. 

The  greater  part  of  the  orders  beyond  Campanulaoeae  here  treated  of  are  ab- 
Boxbed  in  the  later  vols,  of  the  Prodromiu,  and  thus  possess  little  special  im- 
portanoe  to  the  Cape  student.    (Pub.  801  Th.    Priced  by  Friedlander  8  Mk.) 
liifar.  S.  Afr. 

538  *Aimale8  botanices  systematicae,  vol.  I. — ^vii.  Lipsiae, 

1848— 6a    8vo. 

I. :  1848,  49.    Synopsis  plantarum  phanerogamicarum  novarum  omnium 
pw  annos  1845 — 47  descriptarum.    vi.,  1127  pp. 

n. :  1851,  52.     Synopsis  plant,  phanerogam,  thalamiflor.  et  calyciflor.  omn. 
per  annos  1848 — 50  desonpt     1125  pp. 

m. :  1852, 53.    Synopsis  plant,  phanerogamic.  corroUiflor.,  monochlamyd.  et 
monocotyledon,  omn.  per  annos  1848 — 50  descript.    1168  pp. 

IV. — VL :  1857 — 60.    Synopsis  plant,  phanerogamic,  nov.  omn.  per  annos 
1851>~55  descript  auct  Carolo  MueUer.    Berol.    viii.,  959,  966,  1309  pp. 

vn. :  1868.  Addenda  ad  literatmram  botanicam  annorum  1856 — 66.  960  pp. 

The  portions  of  this  iuTalnable  work  of  reference  which  contain  the  most 
Gape  plants  are  vols.  i.  and  ti.  (Orchideae),  and  vol.  n.  (Leguminosae).    Much 
of  the  latter  is,  however,  rendered  nnnecessaiy  to  the  Cape  student  by  the  Flora 
Capensis  of  Harvey  and  Bonder.    (Pub.  49  th.  26  agr.    Sells  £6  to  £7.) 
Libr.  BfaeOw.,  BoL 

539  [Watson,  Alexander.]    Flora  Sta.  Helenica.    St  Helena, 

1885.    4ta    v.,  20  pp. 

Contains  an  introduction  written  in  English  and  a  catalogue  of  plants  ar- 
ranged according  to  the  Linnean  sptem,  with  English  names  adaed.  The 
author  is  said  to  be  A,  Watson,  a  militaiy  officer.    (Pritzel.)    Unlmown  to  us. 

540  Wayne,  E.  8.    Researches  on  Buchu.    In  American 

JoonuJ  of  Pharmacy,  vol.  vi.  p.  18. 


Cataloffue  of  Printed  Books  and  Papei-a 

Teale,  J-  P-  Hansel.  Notes  on  the  Structure  and  F( 
the  geouB  BonaUa,  with  a  apeciaJ  deacription  of  a  nev  qwd 
Iford,  South  Africa.  la  Journal  oi  the  ^'■i"n";'n  Socl,  toI. 
I.    Sva    pp.  470—476. 

—  •Notes  on  a  species  of  DiaperU  fouod  od  tl 

uth  Africa. 'Soma  obaervations  on  the  ferUlisstion  of  Oi 

—  *Notea  on  some  of  tha  apeciea  of  Hahsnaria  found  in  Sou 
'Obaeirationa  oa  the  mode  is  which  certain  apeciea  of  ABclepiade 

In  Journal  of  the  Linueon  Society,  vol.  xiu.    London,  lEH 


T'einmailU,  Johann  Wilhelm.  FbytanthozoiconogmphiA, 
:ue  aliquot  millium  tarn  iudigenarum  tarn  eioticonim  ex  qnatotv 
us  longe  annorum  serie  indefeaao  que  studio  a  Joh.  OniL  Wast- 
ftc  Ratisbonae,  1737— «.  it.  toU.  folio.— i.  :  1737,  A— B. 
coL  1—276.— II. ;  1739,  C— F.  file  pp.,  tab.  ooL  276— SiJ, — 
-0-  488  pp.,  tab.  ooL  526—775.-  iv. ;  1746.  640  pp.,  tab.  ocA 
raef.  HaUen,  ind. 


ind,  S.  L.,  see  Bartling. 

^endland,  Johann  Ckristoph,  Direct.  GanJens,  Henen- 

755,  d.  1828.  'Erioanim  iconee  et  deeoriptitmes.  Abbjtdang 
ibuug  der  Heiden.  Foao.  I. — ZZTII.  Haimovar,  1798 — 1^3. 
90,  34  pp.,  162  tab.  coL 

tee  of  thia  woik  are  qnoted  in  BanUuun's  Uonograph  in  De  CaadaUe*B 
B,  bat  thej  are  yerj  inferior  to  thoee  of  Andrewa  (Alt.  i).    <PaU. 

iMe  at  70t.) 

Jr.  (copy  with  aereTsl  platee  wanting). 

—  *Collectio  plantarum  tam  exoticanim  quam  indi- 

1  delineatione,  descriptione,  culturoque  eorum.  Saznmlung  aus- 
nd  einheimischer  Poanzen,  mit  ihrer  Abbildung,  Beechreibniub 
Hannover,  1808— 19.   in.voU.4to.   vii.,  98, 82, 24  pp.,  84  tab.  wJT 

a  tolerable  flgnrea  of  many  Cape  plants,  ehieSy  Dioemeae,  Bnutiaoeae, 
>ae,  nitb  analyeea.     The  text  givea  description  and  oceadonal  oi- 
rticnltoral  deUiU.     (PnbL  SBTh.,  reduced  to  ISTh.) 
lOv.  (an  incomplete  copy). 

^ikstroem,  Johan  Emanuel,  Pro£  Bot.  Stockholm,  Ix 
3.  'Qranskring  af  da  till  ThTmelearum  Tfixt(»duing  hfitande 
rter.    In  Act.  Acad.  Sciant.  Hobn.     1818.    pp.  2S3— 3S4,  1  tab. 


''ilhelmi,  Garl.  Yerzeichniss  extra-australischer  Fflanzeii, 
sit  Entdeckung  der  Colonic  Victoria  bis  zum  Jafare  1869  unaiu- 


relating  to  South  Africa.  187 

tbar  ein^ebuei^rt  haben.     In  Siizungsbericht  der  Gesellscb.  Isi&     1873. 
.  96,  97. 


reference  to  the  spread  of  the  so^ called  "  Cape  weed,"  Cryptoetemma 
dtimdulaceum,  B.  Br.  and  Solanum  sodomaeumt  L.  throoghont  the  colony  of  Vic- 


WiUdenow,  Garl  Ludwig,  Prof.  Bot  Berlin,  b.  1765. 
1812.      Semerkm^n  ueber  die  Gattung  Aloe.    In  Magazin  der  Gesellschaft 
atarforscli.  Freunde.    Berlin,  1811. 

Quoted  by  Salm-Dyok  in  his  Yerzeichniss  (Art.  410). 

54:9     *Ueber  die  GattuDgen  Brunia  und  Staavia  [no  title- 
age  or  date].    4to.    pp.  125—134,  3  tab. 

« 

A.  Te-impression  from  the  Maenchen  Denkschr.  (1808).    The  plates  are  excel- 
lent, and  represent  six  species. 
Liibr.  MacOw. 

650    Wylejr,  Andrew,  Cape  Colonial  Geologist,  1857.    *tRe- 

port  upon  the  Mineral  and  Geological  structure  of  South  Kamaqualand  and 
the  adjoining  mineral  districts.  With  appendix  (p.  40).  Notes  upon  the 
botanical  features  of  Namaqualand.  Cape  Town,  1857.  Presented  to  both 
Hooaes  of  Parliament  by  His  Excellency  the  Governor. 

The  botanical  notes  in  the  Appendix  are  yaluable,  and  contain  the  fullest 
aocount  yet  published  of  the  botany  of  that  little-known  region. 

Cryptogamic  Botany, 

Wahlberg,  Johan  August,  b.  1810,  d.  (Lake  N'Gami),  1857, 
aeo  Fries,  Art.  170. 


Phanerogamic  Botany, 

551  ZeyheTy  Carl  Ludwig  Philipp,  b.  1799,  d.  (Uitenhage) 
1858.  ^Botanical  notices  on  a  journey  into  the  interior  of  Southern  Africa, 
in  company  with  Mr  Burke.  In  Hooker's  Lond.  Joum.  of  Bot.  and  Kew  Gard. 
Miscellany,  voL  vii.    London,  1855.    8vo.    pp.  326 — 334. 

Zeyher  was  for  many  years  an  indefatigable  collector  of  Cape  plants.  His 
name  is  most  familiar  in  connection  with  that  of  Ecklon,  with  whom  his  earher 
joomies  were  undertaken;  but  in  1840^41  he  travelled  in  company  with  Joseph 
Burke,  and  the  foregoing  is  an  extract  from  his  journals  after  he  had  parted 
company  with  Burke,  whose  own  account  is  referred  to  nuder  Art.  97. 
libr.  S.  Afr.,  MacOw. 
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MINUTES  OF  PEOOEEDINGS. 

Ordinary  Monthly  Mesting. 
WSDNESDAT,  AngQsfc  81,  1881. 

Professor  Gttthrie  is  the  Chair. 

The  thanks  of  the  Society  were  voted  to  the  Rojdl  Society  of  New 
Soath  Wales,  Sydney,  for  the  following  books,  viz  : — 

Journal  and  Proceedings  of  the  Royal  Society  of  New  South 

Wales,  1879. 
Annual  Report  of  the  Department  of  MineSy  for  the  Years  1878-79. 
Report  upon  certain  Museums  for  Technology,  Science  and  Art, 

1880. 
Report  of  the  Council  of  Education  upon  the  condition  of  the 

Public  Schools,  for  1879. 

Ptofessor  McOwan  read  a  paper  on  '^  Itecently  discovered  Phalloid 
Fungi  of  South  Africa." 

Mr.  H.  W.  Oakley  read  a  paper  on  the  Osteology,  etc.,  of  the  Secre- 
tary Bird  ( Serpentarius  r^tilivorus). 

Both  members  and  visitors  took  part  in  the  discussion  that  ensued  at 
the  close  of  each  paper. 

Ordinary  Monthly  Meeting. 

Wednesday,  September  28,  1881. 

De.  Gill,  F.R.A.S.,  Vice-President,  in  the  Chair. 

Dr.  Saanders,  of  Cape  Town,  and  Mr.  M.  M.  Tait,  of  Newlands,  were 
elected  Ordinary  Members  of  the  Society. 
The  following  gentlemen  were  elected  Corresponding  Members,  viz : — 

Professor  Gustav  Fritscb,  of  Berlin. 

„        Bichaid  Lepsius        „ 

„        Robert  Hartmann     „ 

„        Fred  MuUer,  of  Vienna. 

„        A.  P.  Hovelac(jue. 

„        Vinson,  of  Pans 
W.  H.  Penning,  F.G.S.,  of  Kimberley. 
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The  ihanks  of  the  Society  were  voted  to  the  donors  of  the  folknr- 
ing  books,  etc : — 

Dr.  Holub  : 

Seven   Tears  in  Souih  Africa^  by  Dr.  Holab,  translated  If 
Ellen  Prewer,  1881. 

C.  B.  EUiott,  LL.B. : 

Report  on  the  Mortality  experience  of  the  Mutual  lAfe  Asstmma 
Society  of  the  Gape  of  Good  Hope,  1881. 

Dr.  Schwarzbach,   introduced  by  the  Vice-President,  delivered   a 
lecture  on  "  The  Human  Eye,  and  how  to  guard  it" 


Ordinary  Monthly  Meeting, 

Wednesday,  October  26, 1881. 
Mr.  John  6.  Gamble,  M.A.,  President,  in  the  Chair. 

Dr.  Shaw  exhibited  a  new  fossil  lizard  from  the  Upper  Karroo  Shales 
of  Albania,  Griqualand  West,  lie  stated  that  the  Shales  in  which  it 
was  found  are  the  same  as  those  which  form  the  reef  of  the  Kimbeilej 
Diamond  Mine. 

Dr.  Shaw  also  exhibited  two  primitive  implements  from  the  KnyBM 
Caves.  He  also  exhibited  some  specimens  of  Knysna  woods,  and  le- 
marked  on  the  administration  of  the  Knysna  forests. 

Mr.  Gamble  exhibited  and  commented  on  a  wall-diagram  showiflfr 
measui'ement  of  rainfall  as  given  by  the  different  gauges  at  the  Royal 
Observatory. 

Mr.  Oakley  exhibited  some  fossil  reptilian  remains  from  the  Beaufort 
District.  He  also  exhibited  two  Locust  Birds  {glareoJa  melanopltra) 
recently  shot  at  Eerste  River. 


Ordinary  Monthly  Meeting. 

Wednesday,  November  30, 1881. 
Me.  John  G.  Gamble,  M.A.,  President,  m  the  Chair, 

The  thanks  of  the  Society  were  voted  to  Dr.  Gill  for  his  work  entitled 
A  Determination  df  the  Solar  Parallax. 

Mr.  Oakley  exhibited  a  meteorite  and  some  hirds. 

The  President  read  a  paper  on  "  Summer  and  Winter  Temperatnre 
in  South  Africa." 
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The  Acting  Secretary  read  a  letter  from  Mr.  Bjde  Clarke,  complain- 
in  g  of  Dr.  Hahn's  critique  on  his  paper  in  Vol  II.  Part  I,  of  the 
Society's  Transactions,  entitled  *'  On  the  Languages  of  the  Mozambique 
and  of  the  South  of  Africa,  in  their  relation  to  the  Languages  of 
Australia." 

Dr.  Hahn  commenced  a  reply  to  Mr.  Hyde  Clarke's  communication, 
wliicb  was  postponed  until  the  next  Ordinary  Monthly  Meeting. 


Ordinary  Monthly  Meeting. 

Wednesday,  January  25, 1882. 

Dr.  Gill,  P.E.A.S.,  Vicb-Pbesidbnt,  in  the  Chair. 

A  donation  from  Dr.  E.  Holub  of  a  pamphlet  entitled  Die  Gohnisor 
tion  Afiricas ;  Die  Framosen  in  Tunis  ;  von  Dr.  Emil  Holub  ;  Wien, 
1881 9  was  announced,  and  the  thanks  of  the  Society  voted  to  the 
donor. 

A  letter  from  Monsieur  L.  A.  August  Latour,  Vice-President  of  the 
Natural  History  Society,  Montreal.,  was  read,  in  which  he  invited  any 
Members  of  the  Society  to  attend  a  Scientific  Congress  under  the  direc- 
tion of  the  "  American  Association  for  the  Advancement  of  Science," 
to  be  held  this  year  at  Montreal. 

Mr.  Oakley  exhibited  some  specimens  of  the  Cotton  Bird  (AntJiosC'Opus 
Cdpensis)  and  nest. 

Dr.  Th.  Hahn  completed  his  reply  to  Mr.  Hyde  Clarke's  communica- 
tion, which  had  been  postponed  from  the  last  meeting. 


Ordinary  Monthly  Meeting, 
Wednesday,  February  22, 1882. 
Mr.  R.  Trimen,  F.L.S.,  &c.,  in  the  Chair. 

Mr.  Polus  gave  notice  tliab  at  the  next  meeting  he  should  move  that 
Rule  5  be  altered  as  follows,  viz.  :  Six  members  to  foim  a  quorum  for 
the  election  of  new  members,  instead  of  ten. 

The  thanks  of  the  Society  were  voted  to  Dr.  Holub  for  the  donation 
of  his  pamphlet  entitled  Cleher  die  Vbgelwelt  Suda/Hkas. 

Mr.  Oakley  exhibited  the  skulls  of  two  snakes,  one  a  cobra,  the  other 
probably  Coronet  la  Caim,  The  cobra  was  canght  in  the  act  of  swallow- 
ing the  mole-snake,  a  small  poition  only  of  the  tail  of  the  latter  being 
seen  protruding  from  the  mouth  of  the  cobra.  Upon  dissecting  the 
mole-BDake  a  large  rat  was  found  in  its  stomach. 

In  the  discussion  which  ensued  Messra.  Fisk,  Bolus  and  Trimen  took 
part. 

I  2 
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Mr.  C.  Lloyd  Morgan  read  a  remarkably  interesting  paper  entitle 
"  Notes  on  Animal  Intelligenoe." 

In  the  discnfision  which  took  place  Messrs.  Trimen,  Guthrie,  Boks 
and  Fisk  contributed. 


Ordinary  Monthly  Meeting. 

Wednesday,  March  ^9, 1882. 

Mr.  J.  G.  Gamble,  M.A.,  Peesident,  ik  the  Chaib. 

Mr.  Bolus^  motion,  of  which  he  gave  notice  at  the  last  meetings 
carried  unanimously,  with  an  addition  that  negative  votes  to  the  amooai 
ot  one  clear  sixth  of  the  votes  recorded  shall  exclude  a  candidate. 

Messrs.  R.  Kearns  and  W.  Hiddingh,  of  Cape  Town,  were  duly  elected 
Ordinary  Members  of  the  Society. 

The  following  donations  were  announced  and  the  thanks  of  the  Society 
voted  to  the  donors  : — 

(1)  Dr.  Holub  : 

Beitrdge  zwr  Ornithologie  Siidcrfrikas. 
Sieben  Jahre  in  SiidrAfrika. 
Ueber  die  Vogelwelt  SUdafrikas, 

(2)  Dr.  Wladislav  Schier  : 

Die  Schddlichen  Vogel. 

Blatter  des  Bohmishen  Vogellschufzvereines  in  Prog. 

(3)  Royal  Society  of  New  South  Wales  : 
List  of  Scientific  Papers  and  Reports. 

Mr.  Trimen  exhibited  some  skins  of  birds  from  Mossamedes,  eta, 
collected  and  presented  to  the  South  African  Museum  by  Mr.  A.  W. 
Eriksson,  one  species  of  which,  a  Sun  Birdj  was  probably  new  to 
science.  It  had  points  of  aflSuity  to  Cinnyris  afer,  C.  CTudybeus  and 
C.  CM^ropygia,  but  differed  materially  from  all.  In  the  event  of  its 
being  hitherto  undescribed  Mr.  Trimen  proposed  to  name  it  after  ite 
discoverer,  viz  '.-—■Cinnyris  Erikssoni.  Among  the  skins  exhibited  were 
also  several  specimens  of  the  rare  thrush  Ghat^s  pycnopygius  sckter 
and  of  the  beautiful  Plaintain-eater  Corythaix  Livingstoniiy  Gray. 

Mr.  Trimen  read  notes  from  a  letter  of  Dr.  Bradshaw  on  some  of  the 
Birds  of  the  Orange  River,  in  the  neighbourhood  of  Olyvenhout's  Drift, 
&c.,  Northern  Boider  of  Cape  Colony.  Mr.  Trimen  called  attention  to 
Dr.  Bradshaw's  statement  in  his  letter  that  he  had  obtained  a  specimen 
of  the  very  rare  and  small  hawk  Poliohierax  semitorquaius  ;  and  also  to 
the  absence  (jf  the  Cuckoo  Tribe,  and  scarcity  of  Kingfishers. 

Dr.  Gill  exhibited  a  diagram  to  show  some  most  remarkable  chaageB 
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in  tlie  direction  of  the  Wind  on  Monday,  March  27.  There  seemed  to 
be  little  doubt  but  that  some  portions  of  several  cyclones  passed  over  the 
Observatory  on  that  date. 

I>r.  Gill  read  a  paper  ''  On  the  effects  of  different  exposures  of 
Tliermometers  in  estimating  the  Temperature  of  the  Air." 

In  the  discussion  that  ensued  Messrs.  Gamble,  Bolus  and  Lloyd 
Morgan  took  part,  Mr.  Gamble  giving  some  reasons  why  he  distrusted 
ihe  Olaisher  Stand,  and  describing  an  observing  hut  at  liovedale  erected 
by  Mr.  Smith. 


Ordinary  Monthly  Meeting, 

*  I 
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Wbdnbsday,  April  26,  1882. 
Mb.  J.  G.  Gambli,  M.A.,  Pbesident,  in  the  Chaib. 

Mr.  G.  E.  Solomon,  of  Cape  Town,  was  duly  elected  an  Ordinary 
Member  of  the  Society. 

The  following  donations  were  announced  and  the  thanks  of  the 
Society  voted  to  the  donors : — 

(1)  Dr.  Holub : 

Uber  einige/oseilien  aus  der  Uilenhage  formation  in  Siid  Afrika. 

(2)  Sir  Bartle  Frere  : 

On  the  Laws  affecting  the  relation  between  civilized  and  savage  l^e, 

Mr.  Gamble  exhibited  and  explained  a  model  of  a  Sun-engine,  which 
was  intended  to  boil  water  and  cook  food,  etc.,  by  the  sun*s  heat.  Mr. 
Gamble  referred  to  some  expriments  b^  Professor  Guthrie  on  the 
radiant  heat  of  the  sun.  Professor  Guthrie  explained  the  results  of  his 
experiments  with  plates  of  glass,  and  concluded  that  the  method  of  con- 
centrating heat  with  parallel  plates  of  glass  was  better  than  that  of  a 
reflector.  Professor  Guthrie  ciuculated  that  he  got  1^  horse  power  in 
six  hours. 

Mr.  Gamble  then  read  a  paper  on  ''The  Table  Mountain  Water 
Bupply." 

The  Hon.  A.  Ebden,  Chairman  of  the  Water  Oompany,  explained 
how  it  was  that  the  Water  Gompanv  arose,  viz. : — To  supply  a  want 
thnt  the  authorities  of  Gape  Town  did  not  seem  to  be  inclined  to  meet. 

The  Hon.  0.  A.  Smith  supported  the  scheme  as  benefiting  the  whole 
community. 

Id  answer  to  a  question  from  Mr.  Butherfoord,  Mr.  Gamble  stated  the 
ramfall  on  the  top  of  Table  Mountain  as  87  inches  during  the  year 
ending  1882,  March. 

The  proposed  reservoir  is  to  hold  120,000,000  gaUons,  as  estimated  in 
a  report  for  the  Town  Council, 
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Ordinary  Monthly  Meeting. 

Wednesday,  May  31, 1882. 

Mr.  J.  G.  Gamble,  M.A.,  President,  in  the  Chair. 

Mr.  W.  M.  Qrier,  Chief  Inspector  of  Pablic  Works,  was  duly  elected 
an  Ordinary  Member  of  the  Society. 

The  following  donations  were  announced,  and  the  thanks  of  the 
Society  voted  to  the  donor  : 

Beitrage  zur  Paldontologie  Oesterreich-Ungame, 
Die  SUdrAfrikansche  Vogelwelt, 

Mr.  Gamble  gave  notice  of  motion  that  Rule  3,  page  8,  be  amende 
by  substituting  the  word  "  three  "  instead  of  *'  one. 

Mr.  H.  W.  Oakley  read  a  paper  on  the  "  Anatomy  and  Habits  of 
some  of  the  Venomous  and  Non-venomous  snakes  of  South  Africa." 

In  the  discussion  which  ensued,  the  following  gentlemen  took  part, 
viz : — 

Messrs.  Gamble,  Trimen,  Lloyd  Morgan,  Eutherfoord,  Finlay,  Dr. 
Fisk  and  Dr.  Kitching. 

At  the  close  of  the  discussion  the  thanks  of  the  Society  were  voted  to 
Mr.  Oakley  for  his  interesting  paper. 

Ordinary  Monthly  Meeting, 

Wednesday,  June  29,  1882. 

Mr.  J.  G.  Gamble,  M.A.,  President,  in  the  Chair. 

Mr,  Thornton,  Chief  Locomotive  Superintendent,  was  duly  elected  an 
Ordinary  Member  of  the  Society. 

The  following  donations  from  Dr.  Holub  were  announced  and  the 
thanks  of  the  Society  voted  to  the  donor  : 

Fossil-Insectm  aus  dem  Diatomeenscktefen  von  Kutschiefer  von 

Kuischlm  bei  Bilin,  Bohmen  von  Br.  J.  V.  Deichmiiiler. 
Ueher    die  fossilien    Pflanzen  dee    Sussuassereandsteins   von 
Grasseth.    Ein  neuer  Beitrag  zur  Kenntndss  der  fossilien 
Pflanzen  Bbhmens  von  H.EngelhardL 

It  was  announced  that  some  objects  for  exhibition  had  been  for- 
warded, but  it  was  deemed  advisable  to  hold  them  over  till  the  next 
meeting. 

Mr.  Gamble's  motion  that  in  Section  II,  Rule  8,  page  8,  the  words 
**  three  visitors"  be  substituted  for  "  one  visitor,"  was  carried  unani- 
mously. 

Dr.  Hahn  then  read  his  paper  on  *'  African  Exploration,"  and  at  its 
close  the  thanks  of  the  Society  were  voted  to  Dr.  Hi^a. 
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Annual  General  Meeting. 

Wednesday,  July  26, 1882. 

Mr.  J.  G.  Gamble,  M.A.,  PBESiDEirr,  in  the  Chaib. 

The  Beports  of  the  Secretary  and  Treasurer  were  read  and  nnani- 
monsly  adopted. 

The  meeting  then  proceeded  to  the  election  of  the  President  «and 
Cooncil  for  the  ensuing  year  ;  Messrs.  Tiimen  and  Fisk  being  elected 
Bcratineers. 

The  President  then  delivered  his  annual  address  to  the  Society,  the 
sabject  being  "  The  Barometer  and  the  Winds.'' 

At  the  conclusion  of  the  address,  a  vote  of  thanks-  to  the  President 
was  proposed  by  Dr.  Gill  and  carried  unanimously. 

The  scrutineers  then  declared  the  result  of  the  election  as  follows  : — 

PreM$ni,—i.  G.  Gamble,  M.A.,  M.I.0  JS. 

Members  of  anmcil,—a.  Bolus,  F.L.S.,  W.  H.  Pinlay,  B.A.,  P.R.A.8., 
David  Gill,  LL  D.,  P.B.A.S.,  P.  Guthrie,  LL.B.,  P.  C.  MacOwan, 
B.A.,  Hon.  J.  X.  Merriman,  M.L.A.,  G.  Lloyd  Mor^m,  J.  Sivewright, 
M.A^  C.M.Q.,  Hon.  0.  A.  Smith,  M.A.,  R.  Trimen,  F.L.S.,  F.Z  S. 


RBPOET  ON  THE  PBOOEBDINGS 
OP  THE  SOUTH  AFRICAN  PHILOSOPHICAL  SOCIETT 

DUBING  THB  YeAB  ENDDTG  JULT  26TH,  1882. 


1.  Since  the  last  Annoal  Oeneral  Meeting  on  July  29thy  1861| 
Ordinary  Monthly  Meetings  have  been  held.    The  average  attendaaoce 
of  members  at  these  meetings  has  been  12- and  of  visitors  15. 


2.  At  the  monthly  meetings  12  Memoirs  have  been  read.  Of  thi 
one  related  to  Botany,  four  to  Zoology,  one  to  Anatomy,  one  to 
Mechanics,  two  to  Meteorology,  one  to  Philology,  one  to  Hydraulic 
Engineering,  and  one  to  Travels  and  Exploration. 

The  discussions  on  these  papers  have  possessed  considerable  interest 
and  have  often  added  materially  to  the  value  of  the  paper.  An  attempt 
was  made  by  the  Council  to  preserve  a  record  of  these  discussions,  for 
printing  in  the  Trai^sactions,  but  it  was  abandoned  on  account  of  the 
expense. 

8.  Several  valuable  books  have  been  received  during  the  year,  but 
many  more  ma^  be  expected  in  exchange  for  our  publications  from  the 
various  Scientific  Societies  in  other  countries.  TEe  thanks  of  the 
Society  have  been  voted  to  our  constant  friends  Dr.  Holnb,  and  Sir 
Bartle  Prcre,  to  D.  Gill,  Esq.,  LL.D.,  0.  B.  Elliott,  Esq.,  LL.B ,  the 
Royal  Society,  New  South  Wales,  and  the  Australian  Museum,  Sydney, 
for  donations. 

All  books  belonging  to  the  Society  are  now  stored  in  a  room  on  the 
premises  of  the  Mutual  Assurance  Suciety,  and  are  available  for  Uie  vm 
of  members  on  application  to  the  Council.  It  is  desirable  that  a 
catalogue  of  them  be  formed  and  distributed  to  members. 

4.  During  the  year  six  ordinary  members  have  been  elected.  Tiro 
ordinary  members  have  resigned,  three  have  left  the  Colony,  and  the 
Society  has  lost  two  by  death.  At  present  there  are  seventy-fiTO 
ordinary  and  twenty  corresponding  members. 

5.  The  printing  of  the  Transactions  and  Memoirs  to  the  end  of 
December,  1881,  has  been  intrusted  to  Messrs.  Macmillan  and  Bowes, 
and  the  volume  may  be  expected  ahnost  daflv.  A  wish  has  been  ex- 
pressed  by  the  publishers  to  retain  copies  of  the  volumes  of  the  Society 
for  sale  in  England. 
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B.  The  lectnres  on  scientific  subjects,  which  were  commenced  last  year 
At  the  wish  of  a  large  number  of  the  members,  were  discontinned  at  the 
end  of  the  year :  the  attendance  of  members  and  of  the  general  public 
18  not  sufficient  to  encourage  their  continuation. 
T.  The  Society  is  much  indebted  to  the  University  Council  for  grant- 
ing^ the  free  use  of  its  rooms  for  the  Society's  meetings. 

B.  The  Council  considers  that  the  Society  may  be  liirly  congratulated 
on  the  position  it  has  maintained  during  the  year.  It  is  to  be  regretted^ 
tLOweyeiy  that  more  papers  have  not  been  contributed  by  the  members 
generally :  the  contributions  beinc:  confined  mainly  to  three  or  four  of 
our  number.  A  circular  was  issued  inviting  short  notes  on  any  matter 
of  interest^  but  without  result  so  far. 

By  Order  of  the  Council, 

W,  H.  PiNLAY,  General  Secretary. 
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ANNUAL  ADDRESS  TO  THE  MEMBERS 
>F     THE    SOUTH    AFRICAN   PHILOSOPHICAL    SOCIETY, 

On  Wednesday,  July  26,  1882, 
By  the  President,  John  G.  GambiiE,  M.A.,  M.  Inst.  C.E. 


THE  BAROMETER  AND  THE  WINDS. 

I.  Intboduction. 

IijiJ>iES  AND  Gentlemen, — I  propose  in  this  address  to  give  you 
Bome  account  of  the  connection  between  the  direction  and  force  of  the 
wind  on  the  one  hand,  and  the  height  of  that  useftil  but  much  mis- 
TinderBtood  instrument  the  barometer  on  the  other. 

To  my  scientific  friends  I  must  apologize  for  taking  them  along  well- 
known  paths ;  however  I  trust  they  will  excuse  me,  when  they  consider 
ihe  importance  of  spreading  more  correct  ideas  on  the  subject.  It  is  a 
flnbject  intimately  connect^  with  the  objects  of  our  Society,  for  it  is 
one  in  which  there  is  much  need  of  investigation  and  research  here  in 
South  Africa. 

In  meteorology,  as  in  most  subjects  that  we  attempt  to  treat  scientifi- 
cally, we  may  trace  the  steps  by  which  knowledge  has  been  increased, 
but  this,  though  an  interesting  pastime  and  perhaps  useful  as  a  study 
of  the  education  of  humanity,  is  not  of  much  profit  from  a  scientific 
point  of  view. 

We  must  travel  very  far  down  the  stream  of  time  before  we  can  get 
clear  of  the  sandbanks  of  metaphysics,  or  can  find  a  sufiicient  depth  of 
positive  knowledge  to  float  the  bark  of  accurate  science  securely  on  its 
onward  course. 

The  treatises  of  Aristotle,  Theophrastus,  Seneca  and  Pliny  contain 
some  superficial  observations  amid  an  enormous  amount  of  absurd  specu- 
lation. The  middle  ages  added  nothing ;  one  writer  declared  that  the 
obUque  motion  of  wind  was  caused  by  the  energy  of  angels.  The  college 
of  Coimbra  said  that  wind  was  caused  by  the  immediate  influx  of  the 
Divine  power,  and  the  great  Kepler,  from  whom  better  things  might 
have  been  expected,  "  will,"  as  an  old  writer*  puts  it,  *'  needs  have  the 

*Bohim.  FeUow  %t  New  College,  Oxford.  Disconise  on  the  Origin  and  Proper- 
ties of  Wmd«    Oxford,  1671. 
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^arth  animated  and  breathe  ont  winds  from  the  snbterraneaD  cai 
as  from  its  nostrils  or  mouth."  This  reminds  us  of  our  own  Milton, 
writes : 

Nor  slept  the  winds 

**  Within  their  Stony  Caves  but  rushed  abroad, 

From  the  four  hinges  of  tlie  world  and  fell 

On  the  vext  wilderness." 

Faradm  Regained  IV.,  413^16. 

2.  The  Baboheteb. 


The  first  step  by  which  any  positive  advance  was  made 
discovery  of  the  principle  of  the  barometer  by  Torricelli,  papil 
Galileo. 

One  notable  and  great  difference  between  the  barometer  and 
other  instruments  is  that  the  barometer  gives  us  information  as  to 
weight  of  the  whole  column  of  air  from  the  instrument  to  the  limit 
the  atmosphere,  while  the  thermometer  only  tells  us  the  heat  of  the 
in  immediate  contact  with  the  instrument,  and  a  few  yards  off 
temperature  may  be  very  different.  j 

The  barometric  column  is  a  pressure  gauge  or  balance  :  it  measara 
the  weight  of  the  column  of  air  immediately  above  our  heads  at  tibi 
moment  of  observation.    This  it  gives  unerringly. 

Ignorant  people  may  frequently  be  heard  to  say,  "  Oh,  you  caniMik; 
depend  upon  the  barometer  m  this  climate."    I  need  scarcely  tell  tl* 
present  audience  that  such  language  is  ridiculous.    The  barometery  if  ifc 
18  a  good  instrument  and  in  order,  gives  the  weight  of  the  atmoq>beiv 
as  accurately  at  Cape  Town  as  at  Greenwich,  on  the  banks  of  the  Vaal 
as  on  the  banks  of  the  Seine.    It  is  their  inference  from  the  barometric 
reading  that  is  incorrectly  made.    The  foolish  inscriptions  which  are 
printed  on  some  barometers  have  no  doubt  misled  many.    The  words 
**  fair,'*  *•  change,"  •'  rain,"  to  correspond  with  high,  mean  and  lor 
barometric  columns  respectively,  are  no  doubt  found  to  suit  fidrlj 
well  for  Western  Europe,  at  or  near  sea-level :  but  they  are  only  tte 
results  of  the  observation  that  such  weather  in  those  places  generally 
follows  from  such  heights  of  the  barometric  column.    In  other  parts  of 
the  world  other  inferences  must  be  made  ;  for  example,  at  the  mouth  of 
the  River  Plate  a  falling  barometer  indicates  fine  weather,  a  rising 
barometer  the  reverse.    The  meteorologist  in  South  Africa  must  remove 
those  delusive  words  from  his  "  glass,"  and,  by  means  of  his  own  oheer- 
vation,  endeavour  to  lay  down  a  law  for  his  own  neighbourhood. 

Yet  a  single  barometer,  valuable  as  it  is,  tells  us  very  little  of  weathefi 
and,  as  I  shall  show  further  on,  we  must  have  several  barometers  dis- 
tributed at  suitable  distances  apart. 

The  column  of  material,  which  in  the  barometer  balances  the  colnnin 
of  air,  will  of  course  be  shorter  and  more  convenient  the  heavier  the 
material  we  select.  This  is  one  reason  why  mercury  has  been  chosen,  but 
other  substances  have  been  used.  Water  barometers  have  been  made, 
and  at  present  in  one  of  the  London  newspaper  ofBces  a  oolunin  of 
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serine  is  need.  The  colamn  of  glycerine  is  twenfcy-seven  feet  high 
in  the  mercury  is  thirty  inches. 

.*tie  want  of  portability  of  a  column,  even  of  mercury,  has  made  it 
irable  to  use  other  gauges  for  estimating  the  weight  of  the  atmosphere. 
s  mofit  common  of  these  is  the  aneroid.  The  essential  part  of  an 
iroid  IB  an  air-tight  drum  of  thin  corrugated  metal,  from  which  drum 

air  has  been  partially  exhausted.  The  atmospheric  pressure 
B  on  the  sides  ot  this  drum,  and  the  amount  to  which  the  sides 
i  farced  in  measures  the  pressure.  This  amount  is  made  visible  by 
chanisni. 

An  aneroid  is  a  very  sensitive  weather  gauge,  but  its  index  is  liable 
be  shifted  by  shakes  or  jolts  or  other  causes,  so  that  an  aneroid  should 
iquently  be  compared  with  a  mercurial  barometer.  In  order  to  com- 
ire  Uie  two  instruments  the  mercurial  must  be  reduced  to  a  standard 
oaperatare.  The  aneroid  reading  need  not  be  so  reduced  because 
ikers  endeavour,  with  more  or  less  success,  to  compensate  the 
echanism  of  aneroids  for  the  expansions  and  contractions  due  to 
lan^es  of  temperature.  The  temperature  chosen  is  32^  FaJirenheit  or 
rezing  point,  that  is  to  say,  the  barometric  reading  must  be  reduced  to 
liat  it  wotild  have  been  if  the  instrument  and  mercury  in  it  wero 
langed  in  melting  ice. 

Another  caution  I  would  venture  to  give  to  those  who  u^e  aneroids  or 
Iher  barometers  is  that  in  ascertaining  heights  by  their  aid  you  must 
lot  omit  to  observe  the  temperature  of  the  air.  Supposing  I  have  two 
Koeroids  set  to  read  together,  and  I  observe  one  of  them  on  Table 
Honntain  to  read  twenty-seven  inches,  and  my  friend  simultaneously 
>bBerve8  the  other  at  sea  level  to  be  thirty  inches.  Then  I  know  that 
the  weight  of  the  column  of  air  between  the  levels  of  the  two  places  is 
equal  to  the  weight  of  three  inches  of  mercury  at  32^  Fahrenheit,  but  I 
cannot  tell  how  many  feet  of  air  three  inches  of  mercury  at  82°  F, 
correspond  to,  unless  I  know  the  temperature  of  the  air.  Air  expands 
with  heat,  and  on  a  hot  day  three  inches  of  mercury  would  be  equiva- 
lent to  a  much  greater  number  of  feet  of  air  than  on  a  cold  dav.  Some 
iineroids  have  a  feet  of  air  scale  placed  round  the  inches  of  mercury 
scale  ;  these  are  generally  marked  for  an  air  temperature  of  50°  F.,  but 
as  we  in  this  country  seldom  have  a  temperature  in  the  daytime  as  low 
as  50^  we  must  in  general  add  to  our  aneroid  reading. 

The  fluctuation  cf  the  barometric  column  in  the  daily  and  yearly 

Kriods  is  a  feature  which  must  not  be  neglected.  During  the  twenty- 
ar  hours  the  atmospheric  pressure  has  two  maxima  and  two  minima  ; 
the  maxima  occurring  about  ten  a.m.  and  ten  p.m.,  the  minima  about 
four  p.m.  and  four  a.m.  There  is  also  a  fluctuation  in  the  yearly 
period,  the  pressure  being  great3r  in  winter  than  in  summer.  I  heard 
of  an  African  traveller  who  noted  his  aneroid  reading  at  sea  level  on 
Port  Elizabeth  be&ch  and  gave  the  heights  he  subsequently  read  up- 
coantry,  without  any  inkling  that  a  correction  was  necessary.  If  his 
ttiv-level  reading  was  taken  on  a  summer  afternoon  most  of  his  altitudes 
would  be  on  that  account  too  high  ;  had  he  read  at  sea-level  on  a  winter 
nioming  they  would  be  too  low. 
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I  may  note  here  in  passing  that  Sir  William  Thomson  has 
noticed  a  curious  effect  of  the  daily  variation  of  pressure.*  The  in( 
mass  of  the  atmosphere  occurring  at  ten  a.m.  or  two  hours  befcie 
place  of  observation  reaches  the  meridian,  the  attraction  of  the  son 
this  increased  mass  will  tend  to  accelerate  the  earth^s  rotation.   That 
taking  the  simple  case  of  the  snn  being  in  the  plane  of  the  equator. 
Bun*8  attraction  on  this  increased  mass  may  be  resolved  into  two  o 
ponents,  one  acting  in  the  same  line  but  in  an  opposite  direction 
gravity,  the  other  in  the  same  instantaneous  direction  as  the  ear* 
rotation.    He  estimates  this  acceleration  to  be  about  one-tenth  of 
tidal  retardation. 

8.  The  Winds* 

To  pass  on  to  the  winds.    Wind  is  of  course  air  in  motion, 
what  causes  the  motion?     Bacon  said  "Sol  est  genitor    veni 
prsBcipuus  "  (The  sun  is  the  chief  producer  of  winds).f  Had  he  said 
sun  is  the  onit/  producer  of  winds  he  would  have  been  right.    And 
merely  the  sun  but  the  sun's  heat  is  the  only  appreciable  cause  of  wii 
Some  indeed,  great  authorities  in  other  branches  of  knowledge, " 
maintained  that  the  attraction  of  the  sun  and  moon,  which  as  you  kn< 
causes  the  tides  of  the  sea,  is  also  the  cause  of  the  winds  of  heai 
The  great  mathematician  D'Alembcrt,J  in  an  essay  which  won  a  prij 
offered  by  the  Royal  Academy  of  Sciences  of  Berlin,  maintained  tl 
importance  of  attraction.     D*Alembert  indeed  acknowledges  that  thej 
are  other  causes  which  change  and  even  mask  the  attraction  of  the 
and  moon,  but  he  regards  attraction  as  the  chief.    But  sabseqQ< 
research  does  not  support  this  view.    Laplace  devoted  a  chapter  of  tl 
Mecanique  Celeste  to  an  examination  of  the  oscillation  which  the  atti 
tive  force  of  the  moon  is  capable  of  producing  in  our  atmosphore.    St 
chose  the  moon  alone  because  the  attraction  of  the  moon  on  the  earth 
is  considerably  greater  than  that  of  the  sun,  and  if  we  can  show  that  the 
moon's  attraction  is  inconsiderable  we  can  of  course  infer  that  the  son  s 
is  inconsiderable  likewise.     Besides,  by  confining  our  attention  to  the 
moon  we  can  consider  the  question  irrespective  of  the  action  of  the  sun'8 
heat,  the  reflection  of  heat  by  the  moon  being  inconsiderable.     Laplace 
found,  after  discussing  a  long  series  of  observations,  that  the  effect  (« 
the  barometric  column  is  not  greater  than  one-thousandth  of  an  inch  of 
mercury.    And  Ilerscliel  gives  the  limit  by  pointing  out  that,  inasmuch 
as  attraction  varies  as  the  mass  of  the  object  attracted,  the  attraction  of 
the  sun  and  moon  cannot  cause  any  greater  difference  of  height  in  tte 
atmosphere  than  they  do  on  the  water  in  the  open  ocean,  namely,  six  feet 
or  l-130th  of  an  inch  of  mercury.    In  fact  attraction  is  very  sligh* 
compared  with  heat,  and  until  meteorological  knowledge  is  very  mach 
more  advanced  it  may  practically  be  neglected. 

♦Paper  read  before  Koyal  Society  of  Edinburgh,  noticed  in  the  Engineer  3rf 
March,  1S82.  p.  157. 

fBaccin,  Lord.  De  Ventis.    Best  edition,  KlUs  and  Speddinfr. 

JU'AlembcH.  lleflexions  Bur  la  cause  g<!*nerale  dea  Vents.  4to.  Berlin.  Haude 
and  8pencer,  1747.  » 
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4.  The  Sun*s  Heat. 


sun's  heat  is  the  only  appreciable  cause  of  wind,  and  I  must 
srefore  trespass  on  your  patience  while  I  endeavour  to  explain  the 
kion  of  the  sun's  heat.  The  sun's  heat  acts  differently  on  dry  air,  on 
poar>  on  water  and  on  land  ;  hence  it  disturbs  the  equilibrium  of 
e  Atmosphere,  and  this  disturbance  gravitation  tends  to  restore. 
Transfer  of  heat  is  effected  in  three  ways  :  conduction,  convection 
id  radiation.  Conduction  is  the  transmission  of  beat  from  particle 
»  particle,  as  when  one  touches  a  hot  substance  the  hand  becomes 
arm.  Convection  is  the  motion  of  the  particles  themselves,  of  liquids 
:  gascfi.  Thus  if  a  lamp  is  lighted  the  particles  of  air  that  have 
een  heated  rise  up,  forming  what  are  called  convection  currents,  and 
dder  air  flows  in  below  to  take  their  place.  Radiation  is  understood 
B  that  transfer  of  heat  which  takes  place  from  any  body  to  any  cooler 
lody  at  a  distance  from  it.  You  may  stand  in  the  sun  on  a  cold  day 
nd  be  warmed  by  the  radiant  heat  of  the  sun.  Go  round  to  the  shady 
ide  of  the  house  and  you  will  feel  cold,  for  your  body  instead  of  receiv- 
nff  heat  as  before  vfiM  be  giving  it  up  or  radiating  it  to  bodies  around. 
it  iB  somewhat  difiicalt  to  explain  how  the  heat  passes.  It  is  gene- 
tally  held  by  scientific  men  that  heat  comes  in  waves  of  an  unknown 
mbstance  more  delicate  than  air.  These  waves  are  simply  movements 
of  form  like  those  which  one  can  make  in  a  rope  when  one  end  is  fixed 
to  a  po8(  and  the  other  end  held  in  the  hand.  By  raising  and  lowering 
the  hand  when  the  rope  is  slack  waves  can  be  sent  along  the  rope  from 
the  hand  to  the  post,  but  these  waves  are  movements  of  form  only,  the 
particles  of  hemp  remaining  nearly  at  the  same  distance  from  the  hand 
during  the  experiment.  This  wave  theory  of  light  and  heat  is  what  is 
called  a  working  hypothesis,  it  cannot  be  rigorously  proved  but  it  is 
accepted  provisionally,  for  it  not  only  helps  us  to  account  for  observed 
phenomena  but  it  frequently  enables  us  to  predict  other  phenomena  not 
actually  observed.  • 

The  heat  of  the  sun  is  received  first  by  the  atmosphere,  which  con- 
sists mainlv  of  dry  air  and  watery  ?apour,  and  secondly  by  the  surface 
of  the  earth,  consisting  of  land  and  water.    99  J  per  cent,  of  the  atmos- 
phere is  dry  air,  and  nearly  all  the  remaining  half  per  cent  is  watery 
vapour  mixed  up  with  the  air.    Dry  air  gets  very  little  of  its  heat  by 
direct  radiation  from  the  sun,   the  rays  pass  through  dry  air  without 
warming  it ;  nor  does  it  ^et  much  by  the  radiation  of  dark  heat  from 
the  earth  ;  the  dark  rays  also  pass  through  it,  but  it  gets  most  of  its  heat 
by  convection  currents  among  its  own  particles,  the  lowest  stratum 
bein^  heated  by  conduction  from  the  earth's  surface.    Generally  and 
roughly  speaking  it  is  the  ascending  current  over  the  hot  portion  of 
the  earth  that  causes  the  cold  sui  face-indraught  of  the  trade  winds. 
The  action  of  heated  air  has  generally  been  recognised,  but  it  is  to  the 
action  of  heat  on  vapour,  which  has  been  only  recently  appreciated, 
that  we  may  look  for  the  explanation  of  many,  if  not  of  most,  meteoro- 
logical phenomena.   Watery  vapour  acts  in  thive  ways  :  (i)  it  is  lighter 
than  air,  and  therefore  When  formed  it  has  a  tendency  to  rise  and  carry 
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up  particles  of  air  with  it.    (ii)  When  it  is  condensed  into  daad 
rain  heat  is  developed,  or,  to  put  it  more  in  acoordanoe  with  scic 

Shraseology,  the  potential  energy  of  molecular  position  of  the  va]^ 
eld  in  the  air  is  changed  into  the  actual  molecular  energy  of  heat  (i 
Watery  vapour  has  an  extraordinanr  power  of  absorbing  the  dark 
of  heat  radiated  from  the  surface  of  the  earth. 

In  respect  to  the  absorption  of  the  earth's  heat  by  watery  vapour, 
venture  to  quote  the  following  remarks  by  the  great  experimeni 
who  has  established  so  clearly  tnis  phenomenon,  Professor  Tyndall : 

**  No  doubt  can  exist  of  the  extraordinary  opacity  of  this  subetanoe  tf 
the  rays  of  obscure  heat :  particularly  such  rays  as  are  emitted  by 
earth  after  being  warmed  by  the  sun.    Aqueous  vapour  is  a  blanka^ 
more  necessary  to  the  vegetable  life  of  England  than  dothing  is  to  maoi 
Remove  for  a  single  summer-night  the  aqueous  vapour  from  the  air 
which  overspreads  this  country,  and  you  would  assuredly  destroy  eyerj 
plant  eapable  of  being  destroyed  by  a  freezing  temperature.      The 
warmth  of  our  fields  and  gardens  would  pour  itself  unrequited  intospaoe^ 
and  the  sun  would  rise  on  an  island  held  fast  in  the  iron  grip  of  utML 
The  aqueous  vapour  constitutes  a  local  dam  by  which  the  temperatme 
at  the  earth^s  surface  is  deepened ;  the  dam,  however,  finally  ov^owi^ 
and  we  give  to  space  all  that  we  receive  from  the  sun."* 

Tyndall  has  i*ecently  compared  the  heat  and  light  given  by  the  sna 
with  the  heat  and  ligcht  given  by  the  electric  arcf  He  says  the  obaciue 
radiation  from  the  electric  arc  is  eight  times  as  great  in  heating  power 
as  the  luminous  radiation.  That  is  to  say,  if  you  pass  the  rays  thtoagk 
a  prism  so  as  to  separate  the  rays  of  different  wave-lengths,  then  yon 
will  get  eight  times  the  heat  by  screening  off  the  light-giving  rays  and 
only  using  the  dark  rays  at  the  red  end  of  the  spectrum  tliat  you  wooM 

git  if  you  screened  off  the  dark  rays  and  only  used  the  laminons  rays. 
ut  in  the  case  of  the  san  he  finds  that  the  dark  rays  only  give  twice 
the  heat  that  the  luminous  rays  ^ve.  Now  bv  placing  a  layer  of  water 
in  the  path  of  the  electric  lignt  its  radiation  becomes  veiy  much  like 
that  of  the  sun.  The  inference  from  this  is  that  it  is  the  aqueous  vapoor 
in  the  atmosphere,  through  which  the  sun*s  rays  must  pass  in  order  to 
reach  us,  which  absorbs  the  dark  rays.  And  this  is  verified  by  observa- 
tions made  by  an  American  professor  on  a  mountain  in  California  twelve 
thousand  feet  above  sea-level,  for  this  observer  says  he  finds  at  that 
height  an  enormous  expansion  of  the  ultra-red  spectrum. 

Tyndall  has  also  recently  shown  a  curious  experiment  by  which  the 
absorption  of  heat  by  vapour  can  be  heard.X  He  passes  impulses  of  light 
very  rapidly  succeeding  each  other  into  a  flask  containing  vapour.  Voi& 
is  done  by  making  the  rays  pass  through  holes  in  a  rotating  disc.  When 
the  vapour  receives  these  impulses,  vibrations  are  set  up,  and  sounds 
given  forth  which  can  be  conveyed  to  the  ear  by  an  indiarubber  tube 
fitted  to  the  mouth  of  the  flask.    Vapours  that  let  heat  pass  throngli 

*Tyndall.  Heat  as  a  Mode  of  Motion.  Ed.  8. 1868,  appendix  to  chapter  zL 

J  Lecture  at  Royal  Institution,  3id  Feb.,  1882.  Engineer  17th  Feb.,  1883. 
:  Loctaie  at  Boyal  Institution,  3rd  Feb.,  1882.    JSkti/ineer  17th  Feb.,  1882. 
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give  forth  faint  bouhcIb,  those  that  absorb  mach  heat  give  ont 
3  sounds. 

I  liAve  mentioned  before  that  ronghlj  speaking  the  winds  blow  to  the 
f  ^^ions.    Bnt  it  is  by  no  means  everywhere  tl 


_  by  no  means  everywhere  the  rule  that  the  wind 

towards  the  hottest  regions.    In  jTuly  the  Sahara  is  probably  one 
»  hottest  parts  of  the  globe,  but  the  North-east  trade  flows  away 

Bthe  Sahara.    It  is  the  action  of  vapour  at  the  equatorial  regions 
Ii  must  be  studied  to  answer  this  problem.    To  quote  Professor 
indall  again* :— - 

t*  The  sun  raises  the  vapours  of  the  equatorial  ocean ;  they  rise,  but 
time  a  vapour-screen  spreads  above  and  around  them.  But  the 
they  rise,  the  more  they  come  into  the  presence  of  pure  space  ; 
when,  by  their  levity,  they  have  penetrated  the  vapour-screen, 
li  lies  close  to  the  earth's  surfisMse,  what  must  occur  ?  It  has  been 
that,  compared  atom  for  atom,  the  absorption  of  an  atom  of  aqueous 
ur  ia  (1j6,000)  sixteen  thousand  times  that  of  air.  Now  the  power 
I  absorb  and  the  power  to  radiate  are  perfectly  reciprocal  and  propor- 
toal.  The  atom  of  aqueous  vapour  will  therefore  radiate  with  sixteen 
NMisand  times  the  energy  of  an  atom  of  air.  Imagine,  then,  this  power- 
hi  radiant  in  the  presence  of  space,  and  with  no  screen  above  it  to 
hedc  its  radiation.  Into  space  it  pours  its  heat,  chills  itself,  condenses, 
ad  ihe  tropical  torrents  are  the  consequence.  The  expansion  of  the 
ir  no  doubt  also  refrigerates  it ;  but  in  accounting  for  deluges,  the 
hSling  of  the  vapour  by  its  own  radiation  must  play  a  most  important 
ittt." 

Some  people  have  asserted  that,  when  vapour  is  condensed  into  cloud 
W  rain,  a  vacuum  is  caused,  and  that,  in  consequence,  wind  arises  from 
ir  coming  to  fill  up  the  vacuum.  This  is  not  so.  The  fact,  on  the 
KoitraiT,  IS  that  the  increase  of  volume  in  the  air  by  the  added  heat  is 
■0re  tnan  five- times  the  lessening  produced  by  the  disappearance  of 
vateiy  vapour.  It  is  the  increased  rarefaction  caused  by  the  developed 
heat  that  gives  rise  to  the  ascending  current,  and  hence  to  the  surface 
indraught  of  the  trades. 

With  regard  to  the  different  action  of  heat  on  land  and  on  water.  Land 
ibsorbs  heat  quickly  and  radiates  it  quickly,  water  absorbs  it  slowly  and 
ndiates  it  slowly.  This  is  the  reason  why  sea-side  places  have  a  later 
summer,  and  a  later  winter,  than  inland  places.  This  is  also  the  princi- 
pal cause  of  the  phenomenon  known  as  "land  and  sea  breezes."  Unaer  the 
dondless  sky  of  a  summer  day  the  land  often  renches  the  temperature 
of  120°  F.  The  sea  is  rarely  more  than  80°.  There  is  therefore  an 
ascending  current  over  the  land,  and  the  heavier  air  over  the  sea  flows 
in,  forming  ttic  sea-breeze.  At  night  the  land  radiates  or  cools  very 
much  faster  than  the  sea,  especially  if  the  sky  be  clear  and  the  air  dry. 
The  air  over  the  land  therefore  becomes  colder  and  heavier  than  that 
over  the  sea,  and  consequently  flows  seaward,  causing  the  land-breeze. 
The  land  and  sea-bi^eezes  are  experienced  generally  in  the  tropics  and 
oocasionally  in  higher  latitudes.    They  are  as  constantly  expected  in 

*  Tyndall.  Hoat  as  a  Mode  of  Motion.    Ed.  3, 1868,  appendU  to  chapter  zL 
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low  latitudes  as  the  son  himselfy  and  seldom  fail  except  in  the 
season. 

Time  does  not  admit  of  my  going  farther  into  the  action  of  hea^  M 
we  may  smn  up  in  the  words  of  the  eminent  American  Ferrel.*  ''  Tbcfl 
can  be  no  winos  without  a  disturbance  of  static  equilibruim  by  means  a 
a  difference  of  temperature  or  of  aqaeous  vapour  in  different  parts  a 
the  atmosphere."  And  we  may  add  that  there  is  no  other  canse  Aai 
the  sun's  neat  that  can  give  sufficient  differences  of  temperature  aaJ 
humidity  to  cause  importont  winds. 

5.  The  Earth's  Eotation. 

I  say  that  the  sun's  heat  is  the  only  appreciable  cause  of  wind,  barf 
there  is  a  factor  which  affects  the  direction  of  wind  though  it  does  not 
cause  it : — the  earth's  rotation  about  its  axis.  If  you  propel  a  partidc 
in  any  direction  on  the  earth's  surface,  the  tendency  of  the  earth% 
rotation  is  to  make  the  path  of  the  particle  relatively  to  fixed  linea  oa 
the  earth's  surface  deviate  to  the  right  in  the  northern  hemiqdiere  aotf 
to  the  left  in  the  southern  hemisphere.  This  is  owing  to  the  Bufott 
velocity  lessening  as  the  latitude  increases.  The  surface  velocity  at  the 
Equator  is  seventeen  miles  a  minute,  in  latitude  60^  it  is  only  eig)it 
and  a  half  mOes  a  minute.  This  would  make  it  appear  that  the  relative 
velocity  of  the  particle  that  had  moved  from  the  Equator  to  latitude  6(f 
without  friction  is  8^  miles  a  minute.  Ferrel  has  shown  that  it  is 
really  three  times  this,  as  will  be  seen  from  the  following  consideradoo. 
The  particle  moving  from  the  Equator  towards  the  pole  gets  nearer  iti 
axis  of  rotation,  therefore,  by  the  principle  of  the  conservation  of  areai^ 
it  will  revolve  at  double  the  velocity  at  latitude  60^,  that  is  at  84  mike 
a  minute,  so  that  its  relative  velocity  is  25^  miles  a  minute. 

8o  a  particle  starting  from  the  latitude  of  ''  the  Gape  "  with  directiaii 
North  has  of  course  the  velocity  of  particles  at  "  the  Cape  "  as  well  as 
any  impressed  velocity  given  by  the  cause  that  movM  it  away  from  its 
place  of  rest.  Let  us  neglect  friction  and  consider  the  path  of  the 
particle.  As  it  gets  nearer  the  Equator  it  comes  to  places  that  have  a 
quicker  velocity  than  it  has,  it  has  also  moved  fartJier  away  from  iU 
axis  of  rotation,  it  thus  cannot  keep  up  and  lags  behind,  hence  its 
apparent  motion  as  seen  from  the  earth  is  not  merely  from  the  Sootli, 
as  it  would  be  if  the  earth  were  at  rest,  but  fr*om  the  South  and  East 
together.  This  is  the  phenomenon  of  the  South  East  trade.  The 
radius  of  any  parallel  of  latitude  is  proportionate  to  the  cosine  of  the 
latitude.  The  acceleration  of  relative  velocity  is  due  to  the  difference 
between  the  radii  of  consecutive  parallels,  and  is  therefore  proportionate 
to  the  fluxion  of  the  cosine  of  the  latitude,  that  is  to  the  sine. 

This  principle  seems  to  have  been  first  discovered  by  Hadley  in  17S5, 
who  discussed  it  in  a  paper  read  before  the  Royal  Society  and  published 
in  the  Transactions.  At  a  later  period  Delucf  and  subsequently  the  great 

•  Nature,  4th  May,  1882,  p.  11. 
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^rnxan  philosopher  Kant*  stated  it,  both  apparently  thinking  that  they 
ere  the  first  discoverers.  Kant  says  : — "  This  rule,  whidi  *  so  viel 
lir  wissend  ist '  (as  far  as  I  know)  has  never  yet  been  noticed,  may  be 
yarded  as  a  key  to  the  general  theory  of  the  winds." 

6.  6B0GEAPHICA.L  DISTRIBUTION  OF  LaKD. 

The  geographical  distribution  of  land  also  clearly  affects  the  direction 
ft  wind.  The  continents  of  the  world  become  more  heated  by  the  sun's 
layB  in  summer  and  more  cooled  by  radiation  in  winter  than  the  sea  in 
lie  eame  latitudes,  hence  the  wind  will  tend  to  flow  in  towards  the  land 
in  Bnaimer  and  out  from  it  in  winter.  This  is  clearly  an  extension  to 
the  yearly  period-  of  the  phenomenon  of  land  and  sea  breezes  in  the 
flaily  penod.  The  monsoons  of  the  Indian  Ocean  are  an  example  of 
Oils,  the  North-east  monsoon  of  the  Bay  of  Bengal  in  winter  times  is 
mmply  the  trade,  but  the  South-west  monsoon  that  brin^  the  rain  to 
Hindostan  is  the  trade  reversed,  or  diverted,  towards  the  ascending 
current  over  heated  Asia. 

Land  also  acts  in  other  ways  on  the  wind  :  as  an  obstacle  it  turns  or 

checks  the  wind.    Thus  along  the  Peruvian  and  Chilian  coast,  where 

the  chain  of  the  Andes  is  close  to  the  sea,  the  wind  is  almost  always 

along  shore.  So,  too,  in  valleys  the  wind  is  either  up  the  valley  or  down 

the  valley,  and  the  same  is  found  in  straits.    The  strength  of  wind 

becomes  less  as  it  passes  from  the  coast  to  the  interior.    This  has  been 

clearly  shown  in  England,  and  also  by  the  careful  observations  of  Mohn 

in  Norway  and  Sweden.    It  is  also  to  be  observed  in  South  Africa,  the 

velocity  of  the  wind  being  much  greater  near  the  coast  than  inland. 

BaUoon  observations  show  that,  generally  speaking,  the  wind  is  stronger 

in  the  upper  regions  of  the  air  than  it  is  at  the  simace. 

Thus  tnere  are  three  important  factors,. the  sun*s  heat,  the  earth's 
rotation,  and  the  geographical  distribution  of  land  and  water. 

7.  Blbotbioitt. 

Before  proceeding  further  I  would  allude  to  that  '*  Dens  ex  machinft  ** 
of  many  a  puzzled  meteorologist,  electricity.  There  is  an  undoubted 
connection  between  magnetic  and  meteorological  phenomena.  Padre 
Secchi  says  that  at  Rome  meteorological  disturbances  are  generally  one 
day  behind  the  magnetic.  And  Professor  Balfour  Stewart  thinks  it  may 
ultimately  be  possible  to  forecast  British  meteorological  weather  by 
means  of  magnetic  variations  some  five  or  six  days  previous.!  There 
does  not,  however,  seem  to  be  any  reason  for  supposing  the  magnetism  to 
be  the  canse  of  the  meteorology.  They  are  probably  rather  concomitant 
effects  of  the  same  cause,  the  sun's  heat.  In  smaller  phenomena  elec- 
tricity is  apparently  rather  the  effect  than  the  cause  of  atmospheric 
disturbance,  just  as  we  see  that  electricity  is  generated  by  the  blow-off 
pipe  of  a  steam  engine. 

^Immannel  Kant,  phyeische  Qeograpbie  Bd.  iv. — Dritte  anmerktiDg  zar  Brl&a* 
ttraog  der  Tbeorie  der  Winde.  Tollmer.  Mainz  und  Hambaiig  1S05» 
^Ifature,  yoL-34,  p.  S. 
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8.  Anbmometebs. 

Thoagh  we  can  meafinre  the  weight  of  the  air  veiy  aocamtely  ve 
have  great  difficulty  in  measnring  the  force  of  the  ''swift-winged  breeaeB.* 
There  are  two  chief  kinds  of  anemometers  in  nse  ;  one  measares  Uk 
velocUy  of  the  particles  of  the  air,  as  the  ''Robinson,**  the  other 
atit  pressure  on  a  sorfaoe  of  given  area,  the  best  of  which  kind  is  _ 
the  "  Osier."    For  general  meteorological  purposes  the  number  of  ___ 
travelled  by  the  wmd  is  more  important.    For  engineering  problemt 
the  force  with  which  wind  presses  against  a  structure  is  lequir^     Out 
objection  to  the  Bobinson  anemometers  is  that  the  large  inBtramenti 
always  show  more  movement  of  the  air  than  the  small  ones  !    This  w» 
noticed  by  Mr.  Blanford,  meteorological  reporter  to  the  Oovemment  of 
India,  and  it  has  recently  been  found  markedly  the  case  by  onr  Vioe» 
President,  Dr.  Oill,  who  has  fixed  a  large  anemometer  on  tlie  Bpjml 
Observatory  adjacent  to  a  small  one  of  the  usual  pattern.    I  have  no 
doubt  he  will  communicate  to  the  Society  the  results  of  the  compaiison. 
It  is  very  difficult  to  find  suitable  places  for  fixing  anemometers,  and 
experiments  are  much  needed.  As  to  the  extreme  force,  Mr.  B.  H.  Soot^ 
director  of  the  Meteorological  Office,  London,  says  that,  during  gosts,  the 
wind  is  travel!  iug  at  the  rate  of  one  hundred  miles  an  hour.    Bnt  this 
has  been  exceeded  in  West  Indian  hurricanes.    Till  quite  lately  wind 
force  has  been  estimated  by  what  is  called  the  Beaufort  scale,  which 
refers  to  the  Quantity  of  sail  that  a  vessel  can  carry  with  each  wind.    Bot 
this  method  nas  been  found  so  unsatisfactory  that,  on  the  wind  charts 
published  by  the   Board  of  Trade  and  on  those  published  bj  the 
Admiralty,  the  force  of  the  wind  is  entirely  neglected  and  only  tho 
frequency  taken  into  consideration. 

9.  Buus  Ballot's  Law. 

Having  now  considered  the  instruments  used  in  observing  as  well  as 
some  features  of  the  phenomena,  and  also  apparent  causes  of  the  pheno- 
mena, we  are  in  a  better  position  to  grasp  the  one  great  law  or  rather 
generalization  of  Meteorology.  This  law  we  owe  to  a  Dutchman,  Profta- 
sor  Buijs  Ballot,  director  of  the  Royal  Meteorological  Institute  of  Utrecht. 
We  may  briefly  state  this  law  as  follows  : — 

"  Turn  your  back  to  the  surface  wind,  and  if  you  are  in  the  Northern 
Hemisphere  you  will  have  the  lowest  barometer  to  your  left  hand,  if  you 
are  in  the  Southern  Hemisphere  you  will  have  it  to  your  right  Hand. 

This  law  had  previously  been  known  to  be  true  of  tropical  hurricanes, 
and  Dr.  Lloyd  in  his  Meteorology  of  Ireland  notices  that  it  is  true  in 
Western  Europe,  but  it  was  Buijs  Ballot  who  first  stated  the  law  m 
winds  in  general,  and  it  is  by  his  name  that  the  law  is  generally  known. 

The  continued  study  of  weather  charts  has  caused  the  law  to  be  stated 
in  the  following  extended  form  : — "  The  wind  blows  round  and  in  upon 
an  area  of  low  pressure  in  a  direction  against  that  of  the  sun  in  asimnth 
in  both  hemispheres ;  that  is,  against  watch-bands  in  the  Northern 
hemisphere  and  with  watch-hands  in  the  Southern  hemisphere.'* 
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Tlie  fljatem  fonned  by  an  area  of  low  pressure  with  the  winds  blowinf^ 
ound  and  in  npon  it  may  be  called  a  cyclone  ;  areas  of  hi^h  pressure  on 
ihe  other  hand  are  oalled  anti-cycloneSy  and  the  wind  blows  out  from 
Ixese  and  round  them  in  the  opposite  direction  to  that  in  which  it  blows 
round  low  pressure  areas. 

Tliis  statement  of  the  law  introduces  a  new  feature  ;  that  is,  the  spiral 
EDotion  of  the  wind.  The  wind  does  not  merely  blow  round  an  area  of 
low  pressure  but  m  upon  it  as  weU.  It  also  blows  tmt  from  and  round 
an  area  of  high  pressure. 

STery  wind  is  thus  a  portion  of  a  cyclone,  or  of  an  anti-cyclone,  and 
here  "we  may  note  that  the  author  of  the  book  Ecclesiastes  seems  to  have 
appreciated  this  cyclonic  movement.  The  authorized  version  does  not 
give  it  so  markedly  as  the  Septuagint : — 

''  vcjpcvfrai  irpoc  v6tov  rac  kvkKoi  vpoc  fioppaVf  kvkXoi  KVKA&y  iropet/crac 
TO  wv€VfAa  K(u  M  xikKovt  avrov  kviorpi^u  to  irvivfia" 

Ecclesiastes  i  6. 
'wMch  we  may  render  literally  : — 

^  **  The  wind  goeth  towards  the  souths  and  circles  round  to  the  north, 
oiroling  it  circles  as  it  goes,  and  the  wind  retumeth  upon  its  circles." 

The  most  convincing  proof  of  the  truth  of  Buijs  Ballot's  law  is  ob- 
taiiied  from  examining  the  charts  of  winds  and  isobaric  lines  for  each 
month  drawn  by  the  Scotch  meteorologist  Alexander  Buchan.  He  has 
calculated  tiie  mean  monthly  pressure  for  516  places,  the  direction  of 
the  wind  for  203  places. 

These  maps  accompanied  a  paper  read  before  the  Boyal  Society  of  Edin- 
burgh, and  were  engraved  and  bound  up  with  its  transactions.  Buchan 
haa  since  published  a  handy  book  and  an  mtroduction  to  meteorology,  both 

S'ving  some  of  the  maps,  but  such  are  the  deplorable  imperfections  of  the 
mih  African  Public  Library  that  neither  the  Transactions  of  the 
Boyal  Society  of  Edinburgh  nor  the  hand-books  of  Buchan  can  be 
found  on  the  shelves  of  that  institution,  and  in  order  to  make  wall 
diagrams  for  this  address  I  have  been  obliged  to  take  these  maps  from 
those  in  a  German  work  ''  t^escheFs  Physische  Erdkunde,"  of  which  f 
happen  to  possess  a  copy.  Peschel's  maps  are  mainly  founded  on 
Bnchan's.  This  has  involved  transforming  back  again  the  readings  from 
millimeterB  to  inches.  The  maps,  as  you  see,  are  on  Mercator's  projection ; 
the  red  lines  are  isobars,  that  is,  are  drawn  through  places  where  the 
barometric  reading  reduced  to  sea-level  stands  at  the  same  height. 
These  lines  are  thus  drawn  on  a  similar  principle  to  the  isothermal  lines 
first  drawn  by  Humboldt,  the  barometric  readings  being  used  instead  of 
the  thermometric. 

Some  months  ago  I  was  able  to  bring  before  the  Society  drawines  of 
isotherms  of  South  Africa.  Unfortunately  barometric  observations  have 
been  hitherto  so  few  and  so  faulty  that  I  am  as  yet  unable  to  draw 
isobars  of  South  Africa,  though  I  hope  soon  to  be  in  a  position  to  do  so. 

In  these  maps  Mr.  Buchan  has  as  far  as  possible  chosen  observations 
from  stations  near  sea-level,  because,  as  he  says, ''  the  manner  of  geogra- 
phical distribution  of  the  pressure  doubtless  varies  at  different  heights.'* 
Ur.  Buchan  reduces  his  means  to  92^  F.,  and  in  order  to  correct  fat 
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daily  range  he  chooses,  where  practicable,  hours  when  the  pressiixe  is 
equal  to  the  mean  of  the  day.    Where  this  is  not  practicable  he  corre^s) 


the  reading  by  aid  of  hourly  observations  taken  elsewhere.    Havisf;^ 
thus  got  rid  of  all  possible  sources  of  error,  he  draws  arrowB  giving  tJi»  ] 
mean  direction  of  the  wind  for  the  month  under  consideration,  ne^ieo^ . 
ing  force  for  reasons  I  have  already  mentioned. 

Mr.  Buchan  finds  as  the  broad  results  of  his  investigations  that  th£Z»'^ 
are  low  pressures  over  the  continents  in  summer  and  high  pressures  otcv  \ 
the  same  in  winter  ;  and  that  in  winter,  when  there  are  high  pressuvi  j 
over  Asia  and  America,  there  are  low  pressures  over  the  North  Atfantfe  \ 
and  the  North  Pacific. 

We  notice  that  the  winds  blow  round  and  in  upon  the  areas  of  low 
pressure,  round  and  out  from  the  areas  of  high  pressure,  in  accozdance 
with  BuiJB  Ballot's  law.  Thus  there  is  an  area  of  hiih  pressure  o^fst 
Asia  in  winter,  and  we  have  the  winds  on  the  Western  side  blowing  from 
the  Southward,  and  the  winds  on  the  Eastern  side  from  the  Northward ; 
the  North-east  monsoon  being  then  prevalent  in  the  Bay  of  Beoga21 
I  may  note  that  this  hi^h  pressure  is  due  to  cold,  which  is  due  to  diy- 
ness,  the  radiation  from  toe  earth  going  on  unchecked  by  the  absoTptioiD 
of  vapour.  In  summer  these  conditions  are  reversed  :  there  is  an  area 
of  low  pressure  over  Asia,  the  wind  blows  from  the  Northward  in  Paksr 
tine,  the  South-west  monsoon  replaces  the  trade,  and  the  wind  in  iJ» 
China  Seas  is  from  S.E.  So  of  the  North  Atlantic  in  winter  we  have 
N.E.  in  Greenland,  N.W.  in  Hudson's  Bay,  W.  in  the  United  States, 
W.S.W.  on  the  Atlantic,  S.  W.  in  England  and  Prance,  S.  at  St.  Peters- 
burg, S.S.E.  at  Hammerfest  in  the  extreme  North  of  Norway. 

In  both  North  and  South  Atlantic  there  are  high  pressure  areas  at  the 
tropics  both  in  sammer  and  in  winter,  and  it  will  be  observed  that  the 
wind  blows  round  and  out  from  these  areas  in  accordance  with  the  Isw. 
Buijs  Ballot's  law  is  thus  true  of  the  areas  of  maximum  and  minimum 
pressure  for  the  different  seasons.  It  is  also  true  of  the  lesser  cydooes 
and  anti-cyclones,  which  in  temperate  latitudes  are  continually  travelling 
and  changing  as  they  travel.  A  very  cursory  examination  of  the  charts 
published  in  the  English  papers  is  sufficient  to  prove  this. 

We  can  not  only  predict  the  direction  of  the  wind  by  aid  of  Buijs 
Ballot's  law  if  we  know  the  pressure  at  a  number  of  stations,  but  iro 
can  tell  the  relative  force  of  the  wind.  If  the  isobars  are  dose  together, 
showing  a  considerable  difference  of  pressure  at  adjacent  stations,  then 
the  wind  is  strong,  and  vice  versA,  Mr.  Stevenson  proposed  the  term 
"  barometric  gradient "  for  the  ratio  of  the  difference  of  pressure  bet^veen 
two  places  to  their  distance  apart.  This  term  is  now  generally  accep- 
ted, and  has  been  of  much  service. 

When  it  is  found  that  Buijs  Ballot's  law  does  not  apparently  hold  good 
of  any  particular  case,  we  must  not  necessarily  jump  to  the  conclusion 
that  the  law  is  not  true.  In  the  case  of  light  wind^  local  causes,  such 
as  the  proximity  of  hills  and  valleys,  often  overpower  the  main  sfcream; 
eddies  frequently  exist  just  as  they  exist  in  ri?ers ;  moreover  at  places 
high  above  sea-level  a  current  of  air  often  prevails  different  to  that 
w&ch  is  found  on  the  plain  below.  *t 
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10.  Upper  Cuerents. 

The  qaestion  may  now  be  very  pertinently  asked,  if  the  wind  blows 
n  ixpon  an  area  of  lOW  pi-essnre  what  becomes  of  it  ?  Does  it  merely 
lerve  to  make  np  the  defioiency  of  pressare  and  to  re-establiflh  the 
:>alaxice  ?  No,  tne  air  goes  on  blowing  in  upon  an  area  of  low  preisnre 
EH  mxich  greater  abnndsmce  than   would  be  sufScient  to  make  up  the 

Siiili1)rinm.    And  also  of  the  high  pressure,  if  the  wind  continually 
jrwB  out  from  an  area  of  high  pressure  whence  is  the  supply  kept  up  ? 
There  can  be  but  one  answer,  namely,  that  it  is  by  upper  currents. 

"We  know  that  there  are  upper  currents,  and  that  they  frequently  blow 
in  an  opposite  <Urection  to  the  wind  below.    High  up  pn  the  peak  of 
Teiierine  there  is  often  a  westerly  wind  when  the  N.E  trade  is  blowing 
etrongly  further  down.    In  England  we  often  see  cirrus  clouds  floating 
along  from  the  S.W  to  the  N.E.  while  the  wind  at  the  surface  is  from 
VbB  east.    As  a  rule  we  only  know  of  the  existence  of  those  upper  cur- 
Tents  which  are  damp  enough  to  carry  along  moisture  in  the  form  of 
dond  with  them,  but  even  with  regard  to  these  observations  are  very 
much  wanted  in  South  Africa.    For  the  dry  upper  currents  we  depend 
atmoflt  entirely  on  the  observations  made  from  balloons,  though  we  nave 
occasionally  obtained  such  evidence  during  volcanic  eruptions,  the  ashes 
liaving  been  carried  a  long  distance  in  an  opposite  direction  to  the  sur^ 
face  current. 

The  air  that  swirls  round  and  in  upon  an  area  of  low  pressure  rises  np 
as  an  ascending  current,  not  actually  m  the  centre,  perhaps,  but  more  or 
less  BO.  The  air-particles  will  go  on  ascending  as  long  as  the  pressure 
in  the  space  around  is  greater  than  in  the  column  at  the  same  level.  As 
soon  as  they  reach  a  height  where  the  pressure  is  less  they  flow  over  and 
m  to  feed  the  areas  of  high  pressure  where  air  has  been  abstracted  below. 
Thus  8  vertical  circulation  is  kept  up.  An  illustration  of  this  may  be 
noticed  on  the  sea-shore  where  land-springs  come  out  under  the  sea- 
water.  The  fresh  water  being  lighter  than  the  salt  rises  to  the  top, 
piles  up,' as  it  were,  and  then  runs  away  down  hill  over  the  salt. 

The  JBLev.  Clement  Ley,  a  practical  meteorologist  who  has  made  upper 
currents  his  special  study  for  years,  thus  enunciates  the  law  in  reference 
to  tbem  for  the  Northern  hemisphere.  '^  The  highest  currents  of  the 
atmosphere,  while  moving  commonly  with  the  highest  pressures  on  the 
righi  of  their  course^  yet  manifest  a  distinct  centrifugal  tendency  over 
the  areas  of  low  pressure  and  a  centripetal  over  those  of  high."  That 
is  to  say,  the  upper  currents  blow  out  from  and  round  an  area  of  low 
pressure,  and  in  upon  and  round  an  area  of  high  pressure,  exactly  the 
opposite  of  what  the  surtkce  currents  do. 

11.  Stobhs. 

With  regard  to  Storms  we  may  say  that  all  storms  are  cyclonic  or  vor- 
ticose because  all  winds  are  vorticose,  and  storms  are  only  more  violent 
winds  caused  by  a  steeper  barometric  gradient.  Stoims  may,  especially 
in  temperate  latitudes,  seem  rectilineall)ecause  the  vortices  are  so  large. 
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and  wind  of  extreme  foroe  only  occnn  over  a  fimall  arc  of  the 
curve. round  the  centre  of  barometric  disturbance. 

Storms  may  thus  be  divided  into  (i)  those  in  which  a  violent  wiad 
ezpeslenced  round  the  whole  circuit  about  a  barometria  minimsBi. 
These  are  cyclones  commonlv  so  called,  and  embrace  West  lodii^ 
Mauritius  and  Bay  of  Bengal  hurricanes  as  well  as  the  l^hoons  of 
China  Seas,  (ii)  Those  which  only  occupy  a  portion  of  tiie  oorve 
an  area  of  low  pressure.  This  is  the  character  of  most  storms  in 
perate  latitudes.  The  area  of  low  pressure  may  be  a  fixed  one  in  whkk 
case  there  is  no  veering  or  backing  of  the  wind  as  is  the  case  with  tiad» 
wind  gales  ;  or  the  low  pressure  may  have  a  path  of  its  own  as  vitk 
most  storms  of  temperate  regions,  in  which  case  there  will  be  generallf 
veering  or  backing. 

Though  time  will  not  permit  me  to  describe  storms  in  general,  yei  tlie 

{)ath  of  storm-centres  is  a  subiect  which  has  been  carefully  watched  of 
ate  years  and  to  which  I  should  like  to  call  your  attention.    The  patlii 
of  West  India  hurricanes  have  been  carefully  traced,  they  have  a  par^ 
bolic  form  with  an  area  of  high  pressure  between  the  Azores  and  die 
Bermudas  more  or  less  in  the  focus ;  Mauritius  cyclones  have  a  similar 
path,  though  being  in  the  Southern  hemisphere  the  direction  of  motion 
round  the  high  pressure  area  is  the  opposite  of  what  it  is  iu  the  Northern 
hemisphere.    It  is,  however,  in  regard  to  the  path  of  European  stocmi 
that  so  much  investigation  and  research  has  been  applied  of  late  yeais. 
European  storms  are  for  the  most  part  first  experienced  in  the  Atiandc 
and  travel  to  the  East  over  Europe.    Storms  have  been  traced  the  whole 
way  from  the  United  States.      The  storm  in  which  the  turret-ship 
Captain  foundered  came  from  Nova  Scotia.    Of  this  kind  is  the  series  of 
storms  depicted  in  the  wall-diagrams.    These  storms  occurred  iLct 
October,  and  the  diagrams  are  enlargements  of  charts  published  by  tl.e 
Meteorological  Society  of  England.    The  principal  cyclone  was'  also 
discussed  in  Germany  and  traced  as  far  as  the  White  Sea,  but  I  have  not 
been  able  to  obtain  the  charts.    The  number  of  feathers  in  the  arrows 
indicates  the  force  of  the  wind.    As  will  be  seen,  there  is  a  series  of  five 
cyclones  which  follow  one  another  across  the  Atlantic.    On  the  9th  of 
October,  No.  I  is  at  the  Southern  point  of  Norway,  No.  II  is  off 
Newfoundland.    On  the  10th,  No.  I  has  proceeded  to  the  North  of 
Norway,  No.  II  has  got  to  mid- Atlantic,  and  a  No.  Ill  has  appeared  at 
Halifax.  On  the  11th,  No.  I  has  disappeared  from  our  chart,  No.  II  hns 

fot  to  the  North  of  Shetlands,  and  No.  Ill  has  made  some  progress 
last  ward.  On  the  12  th,  No.  II  has  got  a  little  nearer  to  Norway,  Ho. 
Ill  has  advanced  to  the  North-east.  On  the  13th,  No.  II  is  just  dii- 
appeai  ing  from  our  chart,  No.  Ill  is  approaching  the  West  of  Ireland,  a 
No.  IV  has  appeared  to  the  Westward  ojf  the  Azores,  while  a  No.  V  shows 
itself  on  the  St.  Lawrence.  On  the  14th,  No.  Ill,  which  is  clearly  the 
worst  hitherto,  is  oflFthe  Firth  of  Forth,  and  there  are  very  violent  N.W. 
winds  over  Ireland  and  very  violent  S.W.  over  Endand,  while  there  is  a 
furious  gale  from  the  N.E.  at  Aberdeen.  No.  IV  has  come  further  East 
and  No.  V  has  got  to  the  South  point  of  Newfoundland.  It  is  storm  No. 
Ill  which,  as  I  have  said,  was  traced  as  far  as  Archangel.  You  will  noto 
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at  there  is  a  high  barometer  pressure  at  the  Azores  throughout  the 
bole  of  the  time  under  consideration,  but  the  pressure  decreases  very 
.uch  between  the  9th  and  14th. 

Many  Btorms  instead  of  going  to  the  north  of  Norway  take  a  more 
onth'ward  course  over  Europe.  Padre  Secchi  says  that  most  of  the 
reater  storms  which  appear  in  England  or  Scotland  are  felt  at  Rome 
bout  tw^o  days  after.  He  says  that  the  greater  part  of  these  two  days 
i  employed  in  traversing  the  Alps.* 

It  IS  the  investigation  of  these  tracks  that  enables  storm  warnings  to 
le  iasued.  Storm  warnings  were  started  rather  more  than  twenty  years 
Igo  by  Admiral  Fitzroy  in  England  and  by  Leverrier  in  France,  but  the 
snxaber  of  reporting  stations  was  hardly  sufficient  and  the  results  were 
not  remarkably  good.  The  storm  warnings  were  discontinued  for  a  timje, 
bbongh  the  telegraphic  reports  on  which  they  were  founded  wete  still 
Bent.  Of  late  years  there  lias  been  much  improvement.  The  London 
Meteorological  Office  receives  telegraphic  reports  from  58  stations 
TBngijig  from  the  Arctic  circle  to  the  coast  of  Spain.  Storm  warnings 
are  Dein^  issued  again,  and  it  is  a  CTatihriug  result  that  |ths  of  the  pre- 
diotionflhave  been  successful,  and  that  there  has  been  a  steady  reduction 
of  the  number  of  wrecks  on  the  British  coasts  since  warnings  were  sent 
north. 

The  question  of  Predictions  is  certainlv  a  very  intricate  one,  as  Mr. 
N.  Hofimeyr,  of  Copenhagen,  has  pointed  out.    That  eminent  Danish 
meteorologist  says  that  sixty-one  per  cent,  of  the  storms  experienced  in 
western  Europe  come  from  the  American  continent,  the  remaining  thirty- 
nine  per  cent,  originating  on  the  Atlantic  itself  ;  moreover  a  li^ge  pro- 
portion of  storms  disappear  before  reaching  Europe,  so  that  the  wanungs 
sent  by  the  New  York  Herald  (ot  some  time  past  are  not  infallible.    By 
receiving  reports  from  ships  arriving  in  the  United  States  they  may 
occaBionally  warn  Europeans  of  a  storm  that  has  arisen  at  sea,  or  may 
know  of  tne  dissipation  of  some  storm  that  has  passed  over  America  ; 
but  they  are  as  yet  unable  to  predict  which  of  their  cyclones  will  die 
away  on  the  Atlantic  ;  which  pass  on  with  diminished  gradients  so  as 
to  be  harmless ;  which  will  continue  with  hurricane  force  to  the  shores 
of  the  old  world. 

The  question  will  no  doubt  be  asked,  why  do  the  cyclones  move  in 

these  paths  ?    Ferrel  has  well  shown  that  every  cyclone  has  an  inherent 

tendency  to  go  polewards,  because  as  the  deflecting  force  due  to  the 

ewth's  rotation  varies  as  the  sine  of  the  latitude,  the  deflecting  force 

will  be  greater  on  the  polar  side  of  a  cyclone  than  on  the  equatorial 

side.    That  is,  the  east  wind  on  the  polar  side  of  a  cyclone  has  more 

tendency  to  deviate  polewards,  than  the  west  wind  on  the  equatorial 

side  has  to  deviate  equatorwards.    I  say  polewards  and  equatorwards 

I    because  the  principle  is  of  course  equally  true  of  both  hemispheres. 

I    Berides  this  feature  there  is  another,  namely,  that  a  cyclone,  when  it  is 

I    generated,  like  a  whirlpool  in  a  river,  partakes  of  the  general  movement 

I    of  the  atmosphere. 

^Builetino  Meteorologico  deU*  OsBerratorio  del  Ck)Uegio  Bomano.  31  Qennaro  1867* 
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Ferrel  thas  explains  the  parabolic  path  of  North  Atlantic  stonoB.  H 
the  trade  wind  latitudes  the  wind  at  the  earth's  sorface  is  from  Baak  4 
West,  hence  the  cyclones  are  carried  to  the  West,  but  having  ateadeoii|| 
towards  the  pole  they  also  go  to  the  North.  The  combination resuItBii 
a  motion  ti  wards  W.N.W.  As  they  pass  northwards  they  get  ont  of  <M 
trade  wind  region  and  their  course  is  more  or  less  North.  They  t 
get  into  "  the  brave  west  winds  "  and  their  path  is  towards  the  E^st. 

12.  Anti-cyclones. 

The  barometrical  maxima  or  centres  of  anti-cyclones  are  much 
stable  than  the  cyclones  or  minima.  They  are  generally  acoompaizMi 
by  calm,  cold,  bright  weather  in  winter  time  ;  they  are  not  ao  vd 
marked  in  summer  time,  but  generally  accompany  fine  hot  weather. 
Their  outlines  are  not  usually  of  such  regular  curves  as  ihoee  of  cyclones 

18.  Necessity  foe  Co-OPBaATioH. 

Meteorologists  suffer  under  considerable  difficulty  from  the  &ct  tittt 
they  are  so  inixed  up  with  the  phenomena  that  they  cannot  observe  them 
properly.  The  only  chance  is  to  obtain  a  number  of  simultaneans  ob> 
servations  spread  over  considerable  areas.  The  President  of  the  Boytf 
Society,  Mr.  Spottiswoode,  says  : — "  Local  weather  has  been  disoovcm 
to  be  contingent  upon  travelling  areas  of  disturbance  each  of  whiefc 
averages  many  hundred  miles  in  diameter,  while  at  the  present  time,  tin 
relation  of  these  areas  to  one  another  as  parts  of  a  single  terrestrial 
system  has  become  a  prominent  topic  of  enquiry.  If  meteorolc^  has 
thus  been  to  a  certain  extent  rescued  from  the  ever-accumulating  chaos 
of  numerical  tabulations*  which  threatened  to  engulf  the  whole  sciezzoe, 
the  improvement  is  mainly  due  to  the  development  in  recent  times  of 
the  synoptic  study  of  weather  over  large  regions  of  the  earth's  surface.** 

General  Myers,  the  eminent  meteorologist  of  the  United  St&tes,  whose 
recent  death  is  a  great  blow  to  science,  thoroughly  appreciated  this,  and 
instituted  the  formation  of  daily  weather  charts  embracing  a  consider- 
able portion  of  the  globe.  The  London  Meteorological  Office  is  about  to 
undertake  the  preparation  of  daily  weather  charts  of  the  North  Atlantic 
ocean  for  the  thirteen  months  from  the  1st  of  August,  1882,  to  the  Slst 
of  August,  1883.  They  invite  co-operation  from  all  sides,  and  no  doubt 
will  be  able  to  make  very  much  more  complete  maps  than  any  published 
hitherto. 

In  the  Southern  hemisphere  there  is  even  more  chance  of  disooveni^ 
the  laws,  because  the  interference  of  land-masses  is  less.  Good  work  is 
being  done  in  Australia  and  Nev7  Zealand,  and  South  Africa  must  no^ 
be  behind  hand.  I  believe  that,  if  we  properly  interpreted  the  barome- 
tric and  wind  records  at  Cape  Peninsula^  Cape  L^Agulhas  and  the 
Western  stations,  we  ought  to  be  able  to  send  storm  warnings  to  ?c^ 
Elizabeth  and  East  London. 

^Nature,  2Ld  December,  1680. 
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We  want  self-registering  instruments,  and  I  am  glad  to  say  that 
krliament  has  this  year  given  the  Meteorological  Commission  a  small 
ifce  towards  the  procuring  of  some.  Professor  Wild  says  that  two 
tars  obBervations  of  self-registering  instruments  at  Berne  Observatory 
id  ^ven  more  information  than  the  previous  tvrenty  years  ordinary 
iservations.  It  is  as  much  as  we  can  do  to  get  two  observations  a 
ij  firom  unpaid  observers,  but  we  want  readings  mucb  more  fre- 
nently  than  that.  The  self-recording  instruments  generaUy  give  a 
DntinnoTis  record  on  a  paper  cylinder  that  moves  round  by  clockwork. 
There  is  at  present  at  the  Koyal  Observatory  an  instrument  recording  the 
elocitj  and  direction  of  the  wind.  This  is  ver^  imi)ortant,  for,  apart 
kom  the  advantage  of  continuity  in  the  observations*  it  is  not  everyone 
hat  can^  like  Hudibras, 

"  Distinguish  and  divide 

A  hair  twixt  Sonth  and  South-west  side." 

Another  self-recording  anemometer  is  being  fixed  at  East  London^ 
and  a  third,  I  believe,  is  to  be  placed  near  Port  Elizabeth  :  but  we  want 
boBides  some  self-recording  barometers  and  thermometers,  and  should 
have  at  least  six  sets  distributed  throughout  South  Africa. 

We  must  have  co-operation.    As  has  been  well  said,  "  a  Galileo  or  a 
Newton,  by  the  un-assisted  workings  of  his  solitary  mind,  may  dis- 
cover the  secrets  <»f  the  heavens,  and  form  a  new  system  of  Astronomy. 
A  Davy  in  his  lonely  meditations  on  the  crc^s  of  Cornwall,  or  in  his 
solitary  laboratory  might  discover  the  most  sublime,  mysteries  of  nature 
and  trace  out  the  most  intricate  combinations  of  her  elements.     But 
the  meteorologist  is  impotent  if  alone  ;  his  observations  are  useless,  for 
they  are  made  upon  a  point,  while  the  speculation  to  be  derived  from 
ihem  must  be  on  space.    It  is  of  no  avail  that  he  changes  his  position, 
ignorant  of  what  is  passing  behind  him  and  before  ;    he  desires  to 
estimate  the  movements  of  «pace.  and  can  only  observe  the  dancing  of 
atoms  ;  he  would  calculate  the  currents  of  the  atmosphere  of  the  world 
while  he  only  knows  the  direction  of  a  breeze."* 

Thus  wrote  John  Ruskin  some  forty  years  ago.  What  he  taught  then 
is  still  more  neoessaiy  now,  for  the  need  of  co-operation  is  still  more 
apparent.  Then  instruments  were  bad,  photography  and  the  electric 
telegraph  were  not  discovered,  the  action  of  vapour  on  radiant  heat  was 
unknown.  Now  we  have  made  great  advances  along  the  whole  line  of 
physical  science,  and  in  meteorology  more  especially  we  have  among 
other  things  the  principle  of  the  absorption  of  heat  by  vapour  and  the 
law  of  Buijs  Ballot. 

But  we  also  want  intelligent  co-operation.  We  do  not  want  observers 
who  take  up  meteorology  as  "  an  occupation  of  tedious  leisure,  or  the 
amnsement  of  a  careless  hour."  We  want  mechanical  minds  to  work 
at  the  improvement  of  instruments,  patient  observers  to  record  pheno- 
mena, and,  more  important  perhaps  than  all,  we  want  minds  trained  to 
scientific  thought  to  develope  from  the  recorded  phenomena  the  gene- 

*  TratuactioDS  of  Heteorologieal  Society,  Vol  1. 1839. 
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ralizationa  they  warrant.  And  if  the  diBcovery  of  those  laws  oome  m 
in  our  time,  or  if  the  search  after  truth  for  its  own  sake  reqniitj 
stimulus,  let  us  remember,  as  John  Buskin*  so  well  expresses  it : — 

"  It  is  a  scienoe  of  the  pure  air  and  the  bright  heaven  ;  its  ihongkl 
are  amid  the  loveliness  of  creation  ;  it  leads  the  mind,  as  well  as  ih 
eye,  to  the  morning  mist,  and  the  noonday  glory,  and  the  twilight  ckd 
—to  the  purple  peace  of  the  mountain  heaven— to  the  oloady  reposed 
the  green  vauey ;  now  expatiating  in  the  silence  of  stormless  aethos 
now  on  the  mdiing  of  the  wings  of  the  wind.*' 

John  G.  Gaxblr. 


•  Loooit 


MINUTES  OF  PROCEEDINGS. 

Ordinary  Monthly  Meeting. 

Wedkesdat,  August  30, 1882. 

Rev.  G.  H.  R.  Fisk  in  the  Chaib. 

Dr.  J.  J.  Kotze,  Messrs.  Donald  Ross  and  W.  Hammond  Tooke 
lere  duly  elected  Ordinary  Members  of  the  Society. 
Donations  of  books  from  Dr.  Holub,  the  Sydney  Museum,  and  the 
leological  Society  of  Canada,  were  announced,  and  the  thanks  of  the 
iociety  voted  to  the  donors. 

Mr.  H.  W.   Oakley  exhibited  some  specimens  of  the  remarkable 
mihropod  known  as  the  Peripatus  Capensis,    He  said  it  was  characier- 
iMd  by  the  possession  of  a  well-defined  nervous  system,  but  the  nerve 
sordsy  unlike  those  of  most  invertebrate  animals,  were  widely  separated. 
It  had  a  very  large  gland  on  either  side  of  the  alimentaiy  canal,  secre- 
ting an  opaline  web-like  fluid,  which  it  ejected  at  anv  one  who  handled 
or  otherwise  irritated  it,  the  secretion  becoming  almost  immediately 
usdnrated  :  and  that  the  sexes  were  distinct,  and  the  voung  were  brought 
forth  alive*    Mr.  Oakley  stated  that  he  and  his  brother  found  fifty-four 
vpecimens,  one  of  Which  was  of  a  red  colour,  the  usnal^colour  being  a 
velvety  black,  under  stones  in  some  of  the  gorges  of  Table  Moontain, 
near  Newlands ;  and  also  in  the  decaying  woo&  of  the  oak,  pine  and 
poplar.    Although  elevated  positions   were  apparently  the  &voured 
looJities  of  this  curious  creature,  he  had  found  several  specimens  oh  the 
BondeboBch  Flats  in  the  decaying  wood  of  the  poplar. 

Mr.  Oakley  exhibited  two  specimens  of  the  common  white-eve 
(JSo9terops  Capensis),  He  said  his  attention  was  attracted  to  them  by 
Beeing  that  their  throats  were  of  a  bright  orange  colour,  instead  of  the 
usual  yellowish  green.  Having  shot  them,  it  was  not  until  after  minute 
examination  that  he  found  the  colouring  was  caused  by  the  pollen 
of  an  aloe  {Aloejperfoliata).  He  stated  that  the  subject  was  interesting 
ui  two  ways,  viz.: — In  diowing  how  eaqr  it  is  to  mistake  a  common 
bird  for  a  rare  or  new  species,  and  also  demonstrating  how  the  aloe  is 
fertilized  by  birds. 

In  the  discussion  which  ensued  the  Rev.  0*  H.  R.  Fisk,  Messrs, 
MacOwan,  Bolus,  Lloyd  Morgan,  and  Dr.  Shaw  took  part. 


xrrriii  Minutes  of  Proceedings. 

The  Rev.  G.  H.  B.  Fisk  exhibited  some  specimenB   of  serjmbt 
a  PeDgain's  egg,  from  Bobben  Island,  which  was  fall  of  saad 
any  apparent  mark  of  a  perforation  on  the  shell. 

Mr.  Fisk  read  a  list  of  living  specimens,  principally  MoUusem 
Biptilia,  sent  to  the  Zoological  Socie^  of  London,  and  which  had 
well  and  uninjured. 

Mr.  E.  J.  Dunn  then  read  a  paper  entitled  "  Some  Notes  on 
Coals/'  at  the  termination  of  which  the  thanks  of  the  Sodefcj'  were 
to  him  for  his  interesting  disconrse. 


Ordinary  Monthly  Meeting. 
W£DN£fiDA7,  September  27,  1883. 
Mb.  J.  G.  Gamble,  M.A.,  Pbbsident,  ih  the  Chjlib. 

Dr.  Beck  and  Mr.  J.  B.  Bose  were  duly  elected  Ordinary  Memben 
the  Society. 

Messrs.  Trimen  and  Gamble  gave  notice  that  at  the  next  moQl 
meeting  they  would  move  that  a  special  meeting  be  called  to  coiuidarj 
the  propriety  of  amending  Bule  6  of  the  Society. 

The  Eev.  Father  Perry,  S.J.,  F.B.8.  Tchief  of  the  Britiah  Tmndtcf; 
Venus  Expedition  to  Madagascar),  then  gave  a  lecture  on  **  Ed^iseB  dt 
tiie  Sun,"  which  he  illustrated  by  slides  and  wall  diagrams. 

At  the  conclusion  of  Father  Pernr's  most  interesting  disooirae  lib 
thanks  of  the  Society  were  voted  to  the  lecturer  and  carried  by  acclama- 
tion. 

Ordinary  Monthly  Meeting. 

Wednesday,  October  25, 1882. 

Mb.  J.  G.  Gamble,  M.A.,  Pbesident,  m  the  Ghaib. 

Mr.  Gamble's  motion  that  a  special  meeting  be  called  to  consider  the 
propriety  of  amending  Bule  6,  was  agreed  to. 

Messrs.  H.  Heenan,  C.E.,  of  East  London,  and  0.  Freeman,  architect^ 
of  Cape  Town,  were  duly  elected  Ordinary  Members  of  the  Society. 

The  following  donations  were  announced,  and  the  thanks  of  the 
Society  voted  to  the  donors  :— 

Dr.  Holub  : 

**  Separat'Abdruck  aus  der  Augeburger  allgenmnen  Zeitung.** 
"  Uber  eine  neue  Eremias- Art  aits  dem  Thale  des  Krohod^tasis 

in  TransvaaV* 
'*  Note  em  Us  figures  et  les  inscr^Uons  gravies  dans  les  rochis  a 

El  Hadj  MimounP 
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m  Societa  Africana  d^Italia  : 

^  Solhitim  deUa  Societa  A/ricana  I/Iialia,  Anno  1,  Fose.  11, 
Agosio  1882;' 

mithBonian  Institution  : 

^  Ajnnval  Report  of  the  Board  of  Regents  of  ihe  ISmithsonian 

Institution  far  1880." 
'^  ZAst  of  foreign  Correspondents  of  the  Smithsonian  Institution  J* 

1  letter  was  read  from  Mr.  E.  PillanBi  deBcribing  a  detonating  meteor 

at  l[ie  Ixad  seen. 

Dr.  Oill  gave  an  interesting  account  of  the  Great  Comet  then  visible, 

dL  exhibited  some  photographs  of  it  that  had  been  taken  at  the  Royal 

bservatory. 

Mr.   Finlaj  communicated  elements  of  the  comet  and  pointed  out 

le  reaemblance  the^bore  to  those  of  the  great  comets  of  1843  and  1880, 

It  he  did  not  consider  it  a  reappearance  of  either  of  these  comets. 


Ordinary  Monthly  Meeting. 

Wednesday,  November  29, 1882. 

Mk.  J.  G.  Gamble,  M.A.,  Pbesidekt,  in  the  Chair. 

YariouB  donations  of  books  were  announced  from  Dr.  Holub,  the 
Department  of  Mines  of  New  South  Wales,  and  La  Societa  Africana 
Dltalia,  and  the  thanks  of  the  Society  were  voted  to  the  donors. 

A  paper  by  Mr.  W.  B.  Tripp,  "  On  the  River  Buffalo,  its  Watershed 
vad  Flow  in  connection  with  tne  RainfaU,"  was  read  by  the  President. 

/Special  Meeting. 
Wednesday,  January  81, 1883. 
Mb.  J.  G.  Gaiible,  M.A.,  PBESiDEirr,  in  the  Ghaib. 

Mr.  Trimen  moved  an  amendment  of  Rule  No.  6,  viz.  :— 

"  Ordinary  members  shall  pay  £2  annually  in  advance. 

"In  the  case,  however,  of  continuous  absence  from  South  Africa  for  a 
period  of  twelve  calendar  months,  an  Ordinary  Member  shall  not  be  liable 
lor  payment  of  subscription  during  such  period  of  absence,  but  shall  be 
placed  upon  the  dormant  list  of  members  until  the  date  of  his  return. 

As  regards  the  Transactions  of  the  Society  published  during  such 
absence,  the  absent  Ordinary  Member  shall  be  placed  upon  the  same 
footing  as  ^  Corresponding  Member." 

Seconded  by  Mr.  Gamble. 
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Mr.  Lloyd  Morgan  thought  that  the  practice  of  Societies  in  En] 
was  rather  against  this  amendment. 
Mr.  Fisk  proposed  that  the  sabscription  be  rednoed  to  £L 
Dr.  Shaw  moved  that  the  Bole  remain  as  it  is. 
Mr.  Lloyd  Morgan  seconded. 
Mr.  Trimen*s  motion  was  carried. 


Ordinary  Monthly  Meeting, 
Wednesday,  January  31, 1888. 
Mr.  J.  0.  Gamble,  M-A.^^Prebidekt^  in  the  Ghaib. 

Dr.  Stevenson,  of  Rondebosch,  Dr.  Guild,  of  Eokstad,  and  Mr.  Pofc- 
gieter,  of  Cape  Town,  were  duly  elected  Ordinary  Members  of  the  Sociei^. 

Several  donations  of  books  were  announced  from  Dr.  Holub,  and  ti^ 
Pepartment  of  Mines,  New  South  Wales.  The  thanks  of  tl^  Socieiy 
were  voted  to  the  donors. 

The  President  described  a  new  method  of  rowing  by  which  the  oaifBnaa 
is  enabled  to  look  the  way  he  is  going,  and  illustrated  the  subjei^  by 
exhibiting  some  photographs  of  a  speciaSy  constructed  boat  which  wtf 
used  on  tne  Thames  last  year. 

Dr.  Shaw  exhibited  and  made  remarks  on  the  following,  vis  :— 

(1)  Pseudomorph  of  Calcite  after  Octahedron  Diamond. 

(2)  Lignite  from  Cape  Flats. 

(3)  Fossil  from  Table  Mountain  Valley. 

(4)  A  Specimen  of  Dendrites. 

Mr.  Lloyd  Morgan's  paper  on  the  *'  Suicide  of  Scorpions'*  was  post- 

J»oned  until  the  next  meeting.    He  exhibited  a  scorpion  which  he  had 
orced  to  inflict  a  wound  on  itself  into  which  it  injected  its  own  poifiOUt 
the  same  day  at  11  a.m.,  and  the  animal  was  stUl  alive. 

Mr.  Newton  (a  visitor)  exhibited^  with  a  microscope,  some  ezampltf 
of  multiple  staining  of  vegetable  tissues  with  aniline  dyes. 


Ordinary  Monthly  Meeting. 

Wednesday,  February  27,  1888. 

Mb.  J.  Q.  Gamble,  M.A.,  Pbesidbnt,  in  the  Chaib. 

Mr.  Noel  Janisch,  of  the  Crown  Lands  Office,  and  Dr.  Herman,  of 
Cape  Town,  were  duly  elected  Ordinary  Members  of  the  Society. 

A  large  donation  of  books  was  announced  from  Dr.  Holub,  and  the 
thanks  of  the  Society  voted  to  the  donor. 
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Ifr.  Newton  (a  visitor)  again  exhibited^  by  request,  under  the  miero- 
oope^  some  examples  of  multiple  staining  of  vegetable  tissue  with  aniline 
yes.  The  sections  being  placed  successively  in  a  mixture  of  the  dyes-r- 
tie  various  stellatures  taking  different  colours— thus  bringing  them 
ito  prominence  and  forming  many  beautiful  objects  for  the  microscope. 

Mr.  0.  Lloyd  Morgan  read  his  paper  on  the  "  Alleged  Suicide  of  Scor- 
nonB. 

In  the  discussion  which  ensued,  the  following  gentlemen  took  part, 
riz.  : — Mr.  Freeman,  Eev  G.  H.  B.  Fisk,  Mr.  Silberbauer,  Sir  J.  H. 
Le  Villiers,  Dr.  Gill  and  Mr.  Gamble. 

Mr.  Trimen  read  a  "  Note  on  l^inea  vastella,  a  South  African  Moth 
irhoee  Larva  feeds  on  horn,"  and  exhibited  a  ram's-hom  received  by 
Ifr.  F.  Guthrie  from  the  Graaff-Beinet  district,  to  which  were  attached 
amnerous  cases  fabricated  by  the  larvae  of  the  moth  in  question. 

He  gave  a  resumi  of  what  was  known  of  the  species,  and  called 
attention  to  the  fact  that  one  observer,  many  years  ago,  had  purchased 
antelope  horns  at  the  Biver  Gambia,  with  the  blood  of  the  newly-killed 
iMriiynAlfl  on  them,  which  were  full  of  what  appeared  to  be  the  larv»  and 
larva-cases  of  this  or  of  some  closely-allied  insect.  This  solitary  ob- 
servation had  never  been  confirmed,  and  it  would  be  interesting  to 
ascertain  whether  the  larvae  of  Tinea  vastella  really  did  inhabit  the 
horns  of  living  animals. 

The  tough  silken  cases,  intermingled  with  earth,  attached  to  Mr. 
Guthrie's  ram's-hom,  had  evidently  penetrated  the  ground  at  the  points 
on  which  the  horn  rested,  and  this  had  given  rise  to  the  statement  of 
his  correspondent  that  horns,  left  lying  in  the  veldt,  '*  took  root"  there. 
This  was  a  great  variation  in  habit  on  the  larva's  part  from  its  usual 

way  of  burrowing  in  the  substance  of  the  horn. 
The  Bev.  G.  U.  B.  Fisk  and  Mr.  Guthrie  took  part  in  the  discussion 

which  ensued. 
The  Secretary  read  Dr.  Elkin's  paper    on    the    "Longitude  of 

Kimberley." 

Dr.  Gill  remarked  on  the  inaccuracy  of  the  determinations  of  longi- 
tude up-country,  and  on  the  desirability  of  securing  better  ones. 
Dr.  Elkin  stated  that  the  authorities  at  Eimberley  were  not  using 

the  longitude  laid  down  on  .the  map  but  were  using  one  much  nearer 

the  tnxtii. 


Special  Meeting. 

MoNDAT,  March  5, 1883. 

Mr.  J.  G.  Gamble,  M.A.,  President,  ik  the  Chaib. 

Prof.  Green,  M.A.,  F.G.S.,  gave  some  notes  "on  the  Geological 
Observations  he  had  made  during  a  recent  journey  in  South  Africa, 
with  special  reference  to  the  scientific  points  to  which  colonial  geolo- 
gists would  do  well  to  turn  their  attention," 

vox*  ni.  ,  4 
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Prof.  Green's  remarks  were  listened  to  with  great  attention,  aod  A 
thanks  of  the  meeting  were  moved  by  the  Hon.  J.  X.  Herriman  id 
voted  nnanimoosly. 


Ordinary  Monthly  Meeting, 

Wbdkesdat^  April  25, 1888. 
Mr.  G.  Llotd  Morgan  in  thi  Chair. 

Donations  of  books  were  announced  from  Dr.  Holnb,  and  the  UiaiiIs 
of  the  Society  voted  to  the  donor. 

The  Secretary  read  Dr.  EUdn's  paper  on  *^  The  Astronomical  Phdo- 
meter/'  and  Capt.  Balfonr's  paper  on  '^  Some  Soath  African  Rivers.* 

Mr.  Dnnn  made  some  very  interesting  remarks  on  the  riven  men- 
tioned in  Gapt.  Balfour's  paper,  agreeing  with  his  recommendations  t<x 
utilising  the  Oliphant's  Biver. 

The  discussion  was  continued  by  Dr.  Eitching,  Mr.  Bolus  and  Mr. 
G.  Lloyd  Morgan. 

The  thanks  of  the  meeting  were  voted  to  Dr.  Elkin  and  Capt.  Bal- 
four for  their  interesting  papers. 

Mr.  Dunn   exhibited   two  specimens  of  a  tree  Capparis 
which  looked  as  if  the  bark  had  been  enclosed  by  successive  layen. 


Ordinary  Monthly  Meetifig. 

Wednesday,  May  80, 1883. 
Mr.  J.  G.  Gamble,  M.A.,  President,  in  thb  Chair. 

A  donation  of  books  was  announced  from  Dr.  Holub,  and  the  thanks 
of  the  Society  voted  to  the  donor. 

Mr.  H.  W.  Oakley  read  a  note  on  the  Peripattis  Capensis,  and  exhibited 
a  number  of  specimens  which  had  been  bom  in  a  state  of  captivity. 

Mr.  G.  Lloyd  Morgan  gave  some  particular  of  an  interesting  specimen 
he  had  secured  six  months  ago,  and  stated  that  he  had  once  found 
specimens  near  the  top  of  the  Devil's  Peak. 

Mr.  Gamble  then  proceeded  to  read  a  paper  by  Mr.  A.  B.  Brand, C.£f 
on  the  Beaufort  Dam. 

Dr.  Gill  remarked  on  the  value  of  the  paper  and  on  the  striking 
application  of  the  lesson  taught  to  some  existing  circumstances  in  ^^ 
Colony. 

Mr.  Kirkwood  considered  the  Beaufort  Dam  a  very  great  success,  an^ 
recommended  Cape  Town  to'  proceed  on  the  same  lines  as  had  been 
finally  adopted  at  Beaufort. 
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Mr.  Anret  (a  visitor)  said  he  understood  that  Yan  Wyk's  \'Iei  Dam, 
carried  out  on  the  President's  plan,  was  the  cheapest  first-class  work  in 
blie  world  ;  and  that  for  £20,000  a  dam  had  been  constructed  to  hold 
six  times  as  much  water  as  the  portion  of  Loch  Katrine  available  for 
Olaegow. 

The  Bev.  G.  H.  R.  Fisk  and  Mr.  Alston  also  took  part  in  the  discus- 
Bion  ;  and  Mr.  Gamble  replied  to  the  various  questions  asked. 

The  thanks  of  the  Society  were  unanimously  voted  to  Messrs.  Oakley 
ajid  Brand  for  their  interesting  papers. 


Ordinary  Monthly  Meeting. 

Wednesdat^  June  27, 1888. 

Mr.  J.  G.  Gamble,  M.A.,  Pbesibekt,  in  the  Chair. 

Mr.  T.  Stewart,  of  Cape  Town,  was  duly  elected  an  Ordinary  Member 
of  the  Society. 

A  donation  of  books  was  announced  from  Dr.  Holub,  and  the  thanks 
of  the  Society  voted  to  the  donor. 

Dr  Beck  read  a  paper  on  ''The  Origin  of  the  Camp-fever  at 
Kimberley." 

Dr.  Atherstone  remarked  that  he  was  at  Kimberley  in  1871,  and  that 
he  noticed  the  fever  germs  were  carried  about  to  a  greater  extent  in 
moist  weather. 

Mr.  Hutchins  stated  that  he  had  lived  for  many  years  in  a  malarious 
district  in  India  :  he  agreed  on  the  whole  with  Dr.  Beck's  remarks. 
He  considered,  however,  that  extreme  heat  was  not  a  determining  cause. 
Dr.  Beck  in  reply  said  that  very  possibly  fermentative  change  went 
on  in  the  moist  weather  at  the  Fields,  and  referred  to  a  paper  in  the 
Lancet  on  the  development  of  malaria  in  moderately  dry  sana. 

Mr.  E.  J.  Dunn  then  read  a  paper  ^  on  the  Transvaal  Gold  Fieldsi^" 
and  exhibited  a  large  number  of  specimens  of  auriferous  quartz. 

The  thanks  of  the  meeting  were  unanimously  voted  to  Dr.  Beck  and 
Mr.  Dunn  for  their  valuable  and  interesting  papers. 


Annual  Oeneral  Meeting. 

Wednesday,  July  25,.  1883. 

Mb.  J.  G.  Gahble,  M.A.,  President,  in  the  Chair. 

The  Secretary's  and  Treasurer's  Reports  were  read.  Both  reports 
were  unanimously  adopted. 

The  Members  then  proceeded  to  the  election  of  President  and  Ooun- 
cfl  for  the  ensuing  year.  Messrs.  Trimen  and  Fisk  were  elected  scruti- 
neers for  the  ballot. 
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xliv  Minutes  of  Proceedings.  I 

The  President  fchen  proceeded  to  deliver  his  address,  which  Appos^ 
in  the  present  Yolome.  At  the  close  of  the  address  Uie  result  of  tbt 
ballot  was  declared  as  follows  : — 

President,— RolBJid  Trimen,  P.R.S.,  F.L.S.,  F.Z.S. 

Members  of  Council, — H.  Bolus,  F.L.S.,  W.  H.  Finlay,  B.A.,  P.BAJ^ 
Assoc.  S.T.fi.E.,  the  Rev.  G.  H.  R.  Fisk,  C.M.Z.S.,  J.  G.  Gamble,  MX, 
M.I.C.E.,  F.R.M.S.,  D.  Gill,  LL.D.,  F.R.S.,  F.R.A.S.,  F.  GuQm, 
LL.B.,  P.  C.  MacOwan,  B.A.,  Hon.  J.  X.  Merriman,  M.L.A.,  J.  ffite- 
Wright,  M.A.,  C.M.G.,  Hon.  C.  A.Smith,  M.A. 

A  vote  of  thanks  to  the  President  for  his  excellent  address  was  moved 
by  the  Hon.  C.  A.  Smith  and  carried  unanimously. 


REPORT  ON  THE  PROCEEDINGS 
OP     THE    SOUTH    AFRICAN    PHILOSOPHICAL    SOCIETY 

DuBiNa  THE  Tear  ending  July  80,  1883. 

1.  Since  the  lasfc  Annual  General  Meeting  one  Special   and  nine 
rdinaiT  Monthly  Meetings  have  been  held.    The  average  attendance 

of  Members  at  the  Meetings  has  been  12  and  that  of  Visitors  about  8, 
making  the  total  average  attendance  of  Members  and  Visitors  about  20. 

2.  At  the  Monthly  Meetings  17  papers  have  been  read  before  the 
Society,  Of  these  4  related  to  Astronomy,  3  to  Geology,  3  to  Natural 
HiBtory,  1  to  Medicine  and  6  to  Miscellaneous  Subjects. 

8.  Donations  have  been  received  from  Dr.  Holub,  the  Sydney  Museum, 
the  office  of  the  Geological  Survey  of  Canada,  the  Department  of  Mines, 
NeM^  Sonth  Wales,  and  La  Societa  Africana  d'ltalia. 

4.  During  the  Year  14  Ordinary  Members  have  been  elected.  The 
Society  has  lost  2  M^nbers  by  death  and  1  has  resigned  on  leaving  the 
Colony.    The  total  number  of  Ordinary  Members  is  78. 

5.  Volume  it.,  Part  III.,  of  the  Society's  Transactions  has  been  issued 
to  Members. 

6.  The  thanks  of  the  Society  are  due  to  the  University  Council  for 
granting  the  free  use  of  its  rooms  for  the  Society's  Meetings. 

7.  The  Council  is  of  opinion  that  the  Society  may  £siirly  be  congratu- 
lated on  the  progress  made  during  the  last  year.  More  papers  are  forth- 
coming and  more  interest  is  felt  in  the  Society  than  at  any  previous 
time. 

By  Order  of  the  Council, 

W.  H.  FINLAY, 

Omeral  Secretary. 
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ANNUAL  ADDRESS  DBLIYEEED  TO  THE 
SOUTH   AFRICAN   PHILOSOPHICAL   SOCIETY, 

Ok  Wbdnesdat,  July  25,  1888, 
By  John  Q.  Oamblb,  M.A.,  M.  Inst.  C.E.,  President. 

Contents : 

1.  Addresses  0/ previous  PresidentSy  Sir  Bartle  Frere,  Mr,  David  Oill ; 
prapheiiie  warning  by  the  latter. 

.  2,  Work  of  the  Society  during  the  last  two  pears,  Astronomy,  Mete- 
^^^ogy.  Geology,  Natural  History,  Medecme^  Philology  and  Antiquities, 
Applied  Science^ 

8.  Exhibits  ;  lectures.  Father  Perry,  Professor  Qreen. 

4.  Botanical  catalogue,  MacOwan  and  Bolus. 

5.  Drawings  of  plants,  H.  Bolns. 

6.  lU'SUccess  of  public  lectures, 

7.  Research. 

8.  :scientific  work  independent  of  the  Society,  Transit  of  Vemts, 
Comet,  Longitudes,  Meteorological  Commission,  Forestry,  Animal  Palho^ 
logy.  Bee  culture. 

9.  Death  of  0,  Stow,  the  Geologist. 

10.  Accuracy. 

11.  Thoroughness. 

12.  Future  of  South  Africa. 

18.  Commemoration  of  Benefactors,  Dr.  Holub,  Sir  Bartle  Frere. 

Labibb  and  Gentlemen,— The  rules  of  South  African  Philoeophicat 
B<)ciet7  provide  that  the  office  of  President  cannot  be  held  by  the  same 
person  for  more  than  two  years  consecutively.  Hence,  the  previous 
occupants  of  this  chair,  to  wit,  our  honoured  founder  and  benefactor. 
Sir  Bartle  Frere,  and  Her  Majesty's  Astronomer  at  the  Cape,  Mr.  David 
Gill,  have  adopted  the  principle  of  giving  a  discourse  on  a  special  sub- 
ject at  the  ena  of  their  first  year  of  office,  and  at  the  end  of  the  second 
fear  a  more  general  address  on  the  work  of  the  Society  and  the  advance- 
inent  of  South  Africa.  Thus  Sir  Bartle  Frere  began  by  giving  us  a 
study  of  the  native  races  of  South  Africa,  and  on  the  second  occasion 
indicated  a  suggestive  programme  of  the  various  fields  for  the  work  of 
the  Society.  Mr.  Oill  gave  us  first  a  masterly  discussion  of  the  methods 
adopted  for  determining  the  earth's  distance  firom  the  sun,  a  subject 
peculiarly  his  own.    At  tiie  end  of  Mr*  OiU's  second  year  we  beard  from 
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him  a  general  discourse  on  the  work  done  by  the  Society  as  well  as  on 
some  points,  chiefly  edncational  and  sanitary,  which  we  in  Soath  Africa 
should  more  carefully  lay  to  heart.  I  would  call  the  attention  of  fathers 
and  schoolmasters  to  the  argumenta,  by  no  means  too  strong,  for  work- 
shop instruction.  On  this  subject  I  will  venture  to  (juote  some  words  of 
the  eminent  James  Nasmyth,  as  given  in  the  very  mteresting*aatobk>- 
graphy  recently  published  : — 

"  The  eyes  and  the  fingers — the  barsfingors — are  the  two  principal 
inlets  to  sound  practical  instruction.  They  are  the  chief  sooroes  of 
trustworthy  knowledge  in  all  the  materials  and  operations  which  the 
engineer  has  to  deal  with.  No  book  knowledge  can  avail  for  that  pur- 
pose. The  nature  and  properties  of  the  materials  must  come  in  througfa 
the  finger  ends."* 

And  I  need  scarcely  call  to  your  minds  the  words,  burning  like  ihose 
of  a  Hebrew  prophet,  which  tfc  heard  two  years  ago  in  the  Libraiy  &om 
Mr.  Gill  on  the  subject  of  the  unhealthy  state  of  Cape  Town.  The 
following  remarks  were  strangely  prophetic  : — 

"  Evely  neglected  sewer  makes  Cape  Town  more  liable  to  danger.  .  , 
Where  small-pox  has  come  before,  it  can  and  will  come  again.  .  • 
Some  neglected  quarantine  precaution  ;  some  tainted  garment,  and 
the  germ  of  the  disease  is  introduced — ^introduced  into  a  hot-bed  ready 
prepared,  with  an  awfiil  suitability  for  its  propagation.'* 

Twelve  months  had  scarcely  passed  after  these  words  were  spoken, 
and  small-pox  was  in  our  midst. 

Last  year  I  had  the  honour  to  bring  before  you  the  modem  views 
on  the  relation  between  the  pressure  of  the  atmosphere,  as  measured  by 
the  barometer,  and  the  horizontal  movement  of  air  as  perceived  in  the 
wind. 

It  would  be  easier  for  me,  and  possibly  more  interesting  to  you,  were 
I  now  to  choose  some  subject  on  which  I  may  have  had  special  oppor- 
tunity of  study,  and  on  which  I  might  prhaps  more  fairly  claim  your 
attention.  But  I  am  inclined  to  think  it  will  be  more  helpful  to  this 
Society  if  I  follow  in  the  steps  of  my  predecessors,  and  speak  of  the 
work  of  the  Society,  and  of  some  points  connected  therewith.  As 
Juvenal  says  : —  ^ 

"Quidquid  agunt  honiines     ...  , 
nostri  farrago  libelli."  \ 


The  Society  has  now  been  in  existence  six  years,  and  tlaough  our 
work  has  nob  been  insignificant,  yet  we  are  by  no  means  entjitled  to  a 
year  of  rest.  It  has  often  occurred  to  me  that  those  who  cry  okt  loudest 
for  a  day  of  rest  often  forget  the  condition  previous  to  resfi  namely, 
that  for  six  days  you  should  labour. 

The  following  papers  have  been  read  during  the  past  two 

In  Astronomy  Mr.  Gill  and  Mr.  Finlay  have  described  tAsk  obso^ 
vations  of  Finlay's  comet,  and  Mr.  Finlay  illustrated  by  yeaiis  dn 

*lMe  of  Jai.  Nasmyth,  p.  97. 
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model  the  orbit  of  that  co\net  as  deduced  from  their  observatioBS.  Dr. 
£lkiii  read  a  short  paper  on  the  longitude  of  Kimberley,  and  another 
on  an  Astronomical  Photometer. 

In   Meteorology  Mr.  David   Gill  exhibited  a  diagram  showing  the 
remarlcable  changes  in  the  direction  of  the  wind  on  the  27th  March, 
1882,  as  registered  by  a  new  gauge  recently  fixed  on  the  roof  of  the 
Boyal  Observatory.    This  gauge  is  arranged  to  record  continuously  on 
a  paper  cylinder  moved  by  clockwork  both  the  velocity  andthedirec* 
tion  of  the  wind.    This  diagram  showed  that  in  the  short  space  of 
twenty-four  hours  several  cyclonic  disturbances  must  have  passed  over 
this  part  of  South  Afl-ica.    Mr.  Gill  also  read  a  paper  on  the  different 
results  obtained  by  the  various  methods  of  exposing  thermometers  in 
observing  air*temperature.    This  is  a  subject  urgently  demanding  en- 
quiry, for  in  the  words  of  the  veteran  Sir  George  Airy^  "  the  mere 
observation  of  getting  the  temperature  of  the  air  is  one  of  the  most 
difficult  things  I  know."    Mr.  W.  B.  Tripp  sent  us  a  very  interesting 
paper  on  the  river  Buffalo,  with  especial  reference  to  its  discharge,  as 
measured  near  King  WiUiam's  Town,  and  the  connection  between  that 
discharge  and  the  rainfall  in  that  neighbourhood.    His  remarks  were 
especially  valuable  as  showing  the  need  of  putting  a  stop  to  the  de- 
struction of  the  forests  near  the  head  waters  of  that  and  other  rivera. 
I  had  the  honour  to  bring  before  you  some  diagrams  showing  the 
strangely  different  results  obtained  from  rain-gauges  in  very  slightly 
diflferent  circumstances.    I  also  read  a  paper  on  Summer  and  Winter 
Temperature  in  South  Africa. 

In  Chohgy  Mr.  E.  J.  Dunn  gave  us  some  notes  on  colonial  coals,  a 
subject  of  the  utmost  practical  importance.  Mr.  Dunn  also,  last 
month,  gave  us  a  paper  on  the  geology  of  the  Transvaal  Gold  Fields. 
It  is  much  to  be  regretted  that,  owing  to  the  fact  that  another  valunble 
and  interesting,  paper  was  read  on  the  same  evening,  Mr.  Dunn  was 
obliged  to  condense  his  remarks,  and,  moreover,  there  was  no  time  to 
elicit  the  views  of  several  persons  in  the  room  also  competent  to  speak 
on  the  question.  The  diagrams  carefully  drawn  by  Mr.  Dunn  and  the 
many  valuable  speciiuens  brought  by  him  from  the  Transvaal  were  a 
source  of  great  interest. 

In  Natural  History  we  have  had  a  paper  from  Professor  MacOwan 
on  the  "  Recently  Discovered  Phalloid  Fungi  of  South  Africa."  From 
Mr.  Trimen  we  heard  of  the  "  Tinea  Vastella."  Mr.  Lloyd  Morgan 
lead  some  most  interesting  notes  on  ^*  Animal  Intelligence,''  and  also 
described  some  experiments  on  scorpions.  Dr.  Bradshaw  sent  us  some 
notes  on  birds  of  the  Orange  River.  Mr.  Oakley,  the  assistant  secre- 
tary, has  deserved  well  of  the  Society.  He  has  contributed  a  paper  on 
the  Osteology  of  the  Secretary-bird,  two  papers  on  the  Snakes  of  South 
Africa,  a  paper  on  the  Peripatus  Capensis,  as  well  as  notes  on  the 
Ootton-bird,  and  some  observations  on  a  discolouration  of  the  bird  called 
"  White-eye,"  caused  by  the  pollen  of  an  aloe. 

In  Meddcme  we  have  recently  heard  an  eminently  practical  paper  by 
Dr.  Beck,  on  the  Gamp  Fever  of  Eimberley.  I  am  glad  to  say  thaA  Dr. 
Bedc  also  promised  further  conununicationB,  and  I  hope  that  his  brotiier 
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practitioners  will  follow  bo  excellent  an  example.  We  are  all  very  much 
m  tike  dark  about  the  many  peculiar  diseafles  that  aflfeot  both  men  and 
other  animals  in  these  parts  of  the  world. 

In  PhUology  and  AnHquUiBs  we  have  had  an  interesting  oontroveRj 
between  Dr.  The^pMlos  Hahn  and  Mr.  Hyde  Clarke  on  the  allied 
similarity  between  the>  Kafir  languages  and  thoae  of  Anstralia.  Dr. 
Hahn  also  myt  ns  a  paper  on  the  progress  of  South  Afirican  Exploration. 
We  were  all  much  struck  with  the  fact  that  s(Hne  of  the  geogTaj;»hioal 
features  of  inner  Afnca,  notably  the  great  lakes  and  the  bend  in  the 
OongOy  were  known  throe  hundred  years  ago,  but  became  forgotten  or 
diBc^ited  until  recently  re-diaooyered  by  explorers  like  Speke  and 
Livingstone^  Stanley  and  Oameron. 

In  Applied  Semes  I  have  explained  my  proposals  for  utilizing  ihe  veiy 
considerable  rainfall  on  Table  Mountain  in  supplying  our  subuiban 
villages  with  pure  water.  I  have  shown  that  a  great  portion  of  this 
rainfall  passes  away  either  on  the  surfikce  or  through  springs  into  the 
ocean  at  Hout's  Bay.  I  also  exhibited  and  endeavoured  to  exjJain  the 
working  of  a  sun-engine.  Machines  of  this  kind  have  had  a  fur  amount 
of  success  in  France  and  Algeria,  and  if  they  could  be  produced  cheap^ 
they  will  no  doubt  succeed  well  in  South  Africa;  where  ordinary  fuel  is 
BO  scarce  and  where  sunshine  is  so  abundant.  I  note  that  the  manu* 
facturers  have  taken  out  a  patent  here.  I  had  also  the  honour  of 
describini(  a  new  method  of  rowing,  which  has  recently  been  sucoesBfiiUy 
adopted  in  a  boat  made  for  the  purpose  on  the  Thames.  In  this  method 
the  rowlock,  or  what  corresponds  to  it,  is  placed  on  the  opposite  side  of 
the  boat  to  the  blade  of  the  oar.  That  is,  if  the  oar  is  dipping  into  the 
water  on  the  starboard  side  of  the  boat  the  rowlock  is  on  the  port  side, 
this  enubles  the  oarsman  to  face  the  bows  of  the  boat,  and  gives  him  the 
great  advantage  of  seeing  where  he  is  going.  It  is  real  rowing  and  not 
backing  water,  the  oar  being  pulled  in  to  the  body.  I. endeavoured  to 
point  out  the  advantages  and  disadvantages  of  this  system.  I  am  cer- 
tainly inclined  to  thinx  that  for  a  pleasure  tour  on  a  comparatively  small 
river  like  the  Upper  Thames  it  is  decid^y  preferable  to  the  old  way. 

Captain  Balfour  gave  us  a  paper  on  South  African  Rivers,  more 
especially  dealing  with  the  Oli&nt*8  River,  Clanwilliam.  Mr.  Brand 
sent  a  paper  on  the  Beaufort  West  dam,  which,  being  the  record  of  a 
Mlure,  and  of  the  retrieving  of  that  failure  was  of  great  practical  interest 

Besides  actual  papers  we  have  had  most  interesting  exhibits  from  Hr. 
Trimen,  Mr.  Oakley,  Dr.  Shaw,  Mr.  E.  J.  Dunn,  the  Rev.  G.  Ksk,  and 
others.  It  would  take  up  too  much  time  to  enumerate  them ;  but  I 
would  point  out  that  exhibits  may  often  be  as  interesting  and  lead  to  as 
valuable  discussion  as  actual  papers.  I  need  scarcely  remind  those  wlio 
exhibit  specimens  of  natural  objects  that  it  is  most  important  to  give 
accurately  the  dbte  and  place  of  discovery. 

We  have  also  heard  a  valuable  lecture  from  Father  Perry,  S  J.,  on 
eclipses  of  the  sun,  illustrated  by  some  very  beautiful  photographic 
lantern  slides  of  the  strange  phenomena  connected  with  the  outer  snr* 
fiuse  of  the  sun. 

Professor  Green,  the  eminent  geologist,  who  came  cut  at  the  invitation 
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>f  the  Colonial  Ooyernmenfc  to  report  on  oar  coal-fields^  was  good  enough 
to  giTQ  us  an  aoconnt  of  some  of  his  observations  of  South  African 
»eology,  with  the  inferences  he  drew  from  them.  As  you  will  remember, 
be  began  with  the  sandstone  range  of  the  Zwartberg  to  the  south  of  the 
Karoo,  and  gave  us  a  description  of  all  the  overlying  strata,  touching  in 
a  snggestive  manner  on  the  formation  of  coal  and  of  diamonds,  and 
indicating  the  probable  sequences  of  elevation  and  denudation. 

Perhaps  the  most  useful  work  yet  done  by  die  Society  has  been  the 
publication  of  the  catalogue  of  printed  books  and  papers  relating  to  the 
Dotany  of  South  Africa,  a  catalogue  compiled  by  rrofessor  MacOwan 
and  Mr.  H.  Bolus. 

Another  work  worthy  of  the  Society  will  be  the  engraving  of  some 
drawings  of  our  plants  made  on  scientific  principleEf  by  Mr.  H.  Bolus. 
The  Council  have  decided  to  en^ve  a  portion,  and  trust  that  their 
'fands  will  suffice  for  the  publication  of  more. 

The  experiment  of  public  lectures  given  by  members  of  the  Society 
was  not  satisfiKitory  :  the  money  collected  at  the  door  did  not  pay,  as 
was  hoped,  for  the  hire  of  the  room.    It  was  an  experiment  strongly 
urged  by  many  competent  judges,  though  not  by  myself.    Even  sup- 
posing that  popular  lectures  were  a  good  medium  of  scientific  instruction, 
yet  it  is  not  the  function  of  this  Society,  at  any  rate  directly,  to  supple* 
ment  the  defective  scientific  education  of  ourselves  and  our  neighbours. 
When  a  great  specialist  like  the  Rev.  Father  Perry,  or  like  Professor 
Green,  visits  our  shores,  we  may  ask  him  to  give  us  words  of  instruction, 
of  warning,  or  of  encouragement,  but  our  aim,  or,  as  the  logicians 
would  say,  our ''final  cause,"  is  Research.    I  would  remind  you  that 
research  is  one  of  the  most  valuable  methods  of  education.    It  is  an 
accepted  law  of  modern  educationalists  that  the  child  must  be  led  to 
find  out  knowledge  for  itself  rather  than  have  knowledge  pumped  into 
it,  for  the  struggle  after  a  truth  hitherto  unperceived  is  more  likely  to 
bring  out  the  capabilities  of  our  nature  than  any  amount  of  assimilation 
of  oSier  people's  ideas. 

And  here  I  would  venture  to  dilFer  from  my  eloquent  predecessor  in 
this  chair.  Mr.  Gill  told  us  that  the  percentage  of  men  naturally  fitted 
for  research  is  small.  We  Out  here  certainly  cannot  be  expected  to 
make  many  great  original  advances  in  science.  The  rewaros  offered 
here  are  not  likely  to  tempt  a  Sylvester  or  a  George  Darwin,  a  Siemens 
or  a  Francis  Balfour.  Even  those  amongst  us  who^e  training  and  ante- 
cedents  might  lead  us  to  hope  for  original  work  have  other  life-tasks. 
Still  it  is  not  the  "  prima  donna ''  alone  that  makes  the  opera  successful ; 
the  man-of-war  requires  the  able  seamen  as  well  as  the  admiral.  I  rather 
gay,  the  number  that  might  help  is  very  great  and  would  be  greater  if 
scientific  methods  were  more  careflilly  taught  in  schools.  In  the  old 
countries  of  Europe  it  is  perhaps  disheartening  to  the  voung  enquirer 
to  find  that  everything  seems  to  have  been  done  already,  and  that  at 
any  rate  he  must  spend  years  in  studying  the  results  achieved  by  others 
before  he  can  begm  to  do  original  work  for  himself.  But  in  a  new 
country  like  South  Africa  there  is  a  wide  field  for  research ;  in  many 
branches  very  little  has  been  done,  and  to  be  useful  only  requires  some 


Ki  Presidents  Address.  [J^ty  25, 

8cienti£c  training  and  mach  steady  perseveranoe.  Ererjone  who  maka 
microeoopio  secfiions  of  rock,  who  studies  the  fertilization  of  a  flower, 
who  watches  the  transformation  of  an  insect,  who  traces  the  piath  of 
the  cirrus  cloud,  or  counts  the  rainband  lines  in  the  spectriun,  is  he!p» 
ing  to  push  forward  the  outposts  of  knowledge. 

I  could  enumerate  many  more  directions  in  which  the  willing  fanaa 
could  do  good  work  in  this  new  country.  Sir  Charles  Lyell*  quotes 
with  approval  the  following  saying  ; — 

''Local  information  from  actual  observation  tends  more  to  promote 
natural  history  and  science  than  all  that  is  done  by  the  speculations  and 
compilations  of  voluminous  authors." 

Moreover  minds  coming  fresh  to  the  work  may  succeed  where  those 
&il  who  are  biassed  by  the  pet  dogmas  of  a  school,  the  idola  iheatri  of 
Bacon.    As  Sir  John  Herschel  says  : — 

**  The  most  barren  and  unpromising  fields  of  enquiry  may  be  con- 
verted  as  if  by  inspiration  into  rich  and  inexhaustible  springs  of  know* 
ledge  and  power  on  a  simple  change  of  our  point  of  view  by  bringing 
to  bear  some  principle  whidi  it  never  occurred  before  to  try." 

Independently  of  the  Society,  valuable  work  has  been  done.  We 
have  to  congratulate  two  of  our  members,  Mr.  David  Gill  and  Mr. 
Soland  Trimen,  on  winning  the  highest  distinction  in  the  English 
scientific  world — the  Fellowship  of  the  Royal  Society  : — 

Vo8  "  dociaram  hedera  prcaniafronduniy 
Dis  miscent  superis,^^ 

The  transit  of  Venus  was  observed  by  several  well-equipped  parties 
in  South  Africa.    Mr.  Pinlay  has  the  honour  of  being  the  firet  dis- 
coverer of  the  remarkable  comet  that  some  months  ago  "  brandished  its 
crystal  tresses  in  the  sky."    Dr.  Elkin  and  Mr.  Finlay  had  the  delight 
of  making  the  absolutely  unique  observation  of  a  comet  coming  up  to 
the  &ce  of  the  sun  and  disappearing  at  it.    The  calculation  of  the  orbit 
from  the  observed  positions  showed  that  the  comet  really  passed  between 
us  and  the  sun.    The  other  day  we  saw  Venus  on  the  face  of  the  sun 
with  our  naked  eyes.    When  Mercury  is  crossing  the  face  of  the  sun,  he 
can  be  seen  with  a  small  theodolite  telescope,  but  Mr.  Finlay  and  Dr. 
Elkin,  with  the  powerful  telescopes  at  their  command,  could  see  nothing 
of  the  comet,  thus  showing  that  the  solid  nucleus,  if  any,  must  be  ex- 
tremely small.    This  comet  was  remarkable  as  having  had  actually  the 
longest  tail  of  any  comet  of  recent  times.    I  say  '*  actually "  because 
others  have  had  apparently  longer  tails,  but  then  the  earth  was  more 
favourably  situated  for  their  observation.    I  cannot  leave  the  subject  of 
comet's  tails  without  reminding  you  what  an  extraordinary  phenomenon 
they  are.    We  no  longer  believe  that— 

"  A  comet    .... 
.    .     .    .    from  his  hair 
Shakes  pestilence  and  war.**f 

*  Life,  YoL  i,  p.  44.  f  Milton,  Paradise  Lost,  u.  710. 
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Bat  the  ecientific  explanation  of  the  formation  of  a  comet's  tail  isnolen 
strange.  We  are  accustomed  to  think  of  attraction  as  determining 
everything.  The  general  movement  of  the  sun  and  moon  and  planets, 
as  well  88  of  most  bodies  on  the  earth's  surface,  obeys  this  law,  and 
though  we  have  exceptions  in  molecular  physics  and  in  electricity,  yet 
the&e  phenomena  are  not  on  sufficiently  large  a  scale  to  attract  attention 
froin  others  than  specialists.  But  the  only  reasonable  explanation  of 
comet's  tails  is  that  they  are  the  effect  of  repulsive  forces  :  repulsive 
forces  on  a  truly  gigantic  scale. 

Mr.  David  Gill  and  the  Observatory  staff  have  been  worthily  occu- 
pied in  determining  longikides  by  the  electric  telegraph.  I  need  scarcely 
point  out  the  importance  of  this.    We  are  told  that  Eimb^rley  is  con- 
Biderably  misplaced  on  the  map  of  South  Africa,  and  that  the  Free 
Btate  and  Transvaal  towns  are  worse.    But  it  is  to  the  sailor  that  accu- 
rate longitudes  are  all  important.    PracticaUy  a  sailor  depends  on  his 
chronometer  for  his  longitude.    The  errors  of  a  chronometer  not  only 
vary  as  the  time  since  the  last  verification,  but  they  vary  in  an  increas* 
iug  ratio.    Some  time  ago  1,700  chronometers  were  tested  at  the  Liver- 
pool Observatory  and  the  results  tabulated.    The  average  error  from 
the  whole  observations,  expressed  in  geographical  miles  on  the  Equator, 
was  :— 

Fora  chronometer  that  ha  I  not  been  checked  for  a  month,  6  miles. 
For  a  chronometer  that  had  not  been  checked  for  6  montl^,  56  miles. 
For  a  chronometer  that  had  not  been  checked  for  12  months,  136 
miles. 

Thus  we  see  the  importance  of  accurately  fixing  the  longitude  of 
lighthouses,  headlands,  and  other  points  that  ships  sight  during  a  long 
voyage. 

In  another  Society  doing,  I  believe,  good  work— the  Agricultural 
Society — ^it  was  stated  that  there  were  no  records  of  rainfall  in  the 
colony.  I  would  refer  the  gentleman  who  made  that  statement  to  the 
reports  of  the  Meteorological  Commission.  The  Qovemment  have  for 
some  time  past  established  rain-gauges  at  all  gaols ;  and  besides  there 
are  a  large  number  of  private  observers.  One  hundred  and  sixty-six 
rain-gauges  spi'ead  over  the  country  were  observed  in  1882.  Any  wil- 
ling observer  able  to  guarantee  a  continuous  register  is  supplied  with  a 
gauge.  The  Secretary  of  the  Commission  makes  a  journey  once  a  year 
and  inspects  the  position  of  the  gauges  and  tests  the  capability  of  the 
observer.    Thus  the  results  are,  as  a  rule,  trustworthy  and  gooo. 

The  Meteorological  Commission  have  not  been  idle  in  other  branches  of 
their  subject.  By  means  of  annual  inspection  the  records  from  distant 
stations  have  been  better  than  of  old.  Some  self  registering  instruments 
have  been  imported  and  are  now  being  tested  at  the  Royal  Observatory, 
It  is  to  be  hoped  that  by  means  of  them  we  may  obtain  some  trustworthy 
records  of  the  hourly  variation  of  temperature  and  pressure  for  other 
places  in  the  colony  besides  the  Royal  Observat  >ry.  We  shall  then  be 
able  to  get  a  fairly  approximate  value  of  mean  temperature  and  pressure  ; 
that  is  to  say,  having  got  the  metm  from  8  a.m.  or  any  other  time  coui 
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venient  fco  the  observer,  we  shall  be  able  ix)  correct  that  mean  so  as  lo  j 
tell  OS  the  mean  for  the  day,  or  the  mean  for  any  other  hour  in  the  ^j,  \ 

The  subject  of  weather  telegrams  is  under  discussion,  and  I  trost  the  j 
Oommission  will  not  slacken  their  endeavours  until  at  any  rate  a  system  I 
of  storm-warnings,  similar  to  that  adopted  in  Europe  and  North  America^  \ 
is  in  force  for  the  benefit  of  our  Eastern  ports. 

The  Gomte  De  Yasselot  de  Begn6,  the  Superintendent  of  Forests^  has 
been  doing  excellent  work  in  introducing  a  scientific  systeni  into  our  ; 
neglected  forests.  On  the  northern  border  I  have  seen  thorn  tiees  ob 
Grown  land  ruthlessly  cut  down  merely  that  tiie  young  shoots  may  be 
food  for  goats.  The  fine  **  kameeldoom ''  is  becoming  extinct  in  thoK 
parts  owing  to  the  demand  for  fuel  at  Eimberley.  No  re-planting  m 
attempted.  In  the  Amatolas  the  natives  destroy  hundreds  of  young 
saplings  to  build  a  hut/  In  the  long  droughts  the  huts  are  frequently 
burnt,  and  are  replaced  with  the  same  reckless  destruction  or  young 
forest.  I  trust  the  Government  will  give  the  Gomte  both  \h&  power  and 
the  means  to  stop  these  depredations.    We  know  he  has  the  wilL 

I  believe  I  am  correct  in  saying  that  the  researches  of  the  Colonial 
Veterinary  Surgeon,  Mr.  Hutcheon,  are  likely  to  be  of  great  benefit.  I 
hope  he  will  not  be  content  to  leave  his  results  to  the  neglected  pages 
of  Blue-books,  but  afford  us,  at  one  of  our  monthly  meetings,  the  oppor- 
tunity of  understanding  and  discussing  his  experiments. 

Several  of  our  members,  notably  Mr.  Trimen  and  the  Bev.  Qt.  Fiek, 
have  been  diligent  in  contributions  to  English  Societies^  and  His  Hononr 
the  Ghief  Justice  has  sent  to  the  pages  of  Nature  some  most  interesting 
observations  on  bees. 

South  Africa  has  sustained  a  great  loss  in  the  death  of  Greorge  Stow, 
of  Bloemf  ontein,  the  geologist.  Though  not  one  of  us,  he  was  with  as, 
and  was  an  original  observer  of  great  merit  and  industry.  It  is  to  be 
hoped  that  the  large  mass  of  materials  collected  by  him  may  not  be  en- 
tirely lost. 

I  have  urged  the  prosecution  of  scientific  research,  and  in  connection 
with  scientific  work  there  is  a  quality  as  to  which  I  should  be  glad  to 
say  a  few  words — ^accuracy.  I  allude  especially  to  accuracy  of  measure* 
ment  or  calculation.  Accuracy  is  a  relative  term  ;  we  seldom  attain 
such  a  thing  as  absolute  accuracy.  Twelve  marbles  sold  at  a  penny  each, 
the  cost  is  one  shilling.  This  is  an  example  of  absolute  accuracy,  but  if 
the  marbles  are  sold  by  the  pound,  the  pound  might  mean  something 
between  three-quarters  of  a  pound  and  a  pound  and  a  quarter  ;  or  it 
might  mean  something  between  fifteen  and  seventeen  ounces,  or  the  weight 
might  be  more  accurate  still,  though  still  only  relative.  In  the  preface 
to  Raper's  Navigation,  some  useful  advice  is  given  on  this  subject : — 

"Very  indistinct  and  erroneous  notions  prevail  among  practical 
persons  on  the  subject  of  accuracy  of  computation ;  and  much  time  is, 
m  consequence,  often  lost  in  computing  to  a  degree  of  precision  wholly 
inconsistent  with  that  of  the  elements  themselves.  The  mere  habit  of 
working  invariably  to  a  useless  precision,  while  it  can  never  advance  the 
computer's  knowledge  of  the  subject,  has  the  unfavourable  tendency  of 
deceiving  those  who  are  not  aware  ( f  the  true  nature  of  such  questions 
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into  the  persuasion  that  the  result  is  always  as  correct  as  the  computer 
cliooflefl  to  make  it ;  and  thus  leads  him  to  place  the  same  confidence  in 
all  observations,  provided  only  they  are  worked  to  the  same  degree  of 
aocoracy." 

And  Merrifield  in  his  "  Technical  Arithmetic  "  has  the  following  :— 

*'  It  is  bad  in  orinciple  to  use  more  figures  than  are  actually  neieded 
in  any  kind  of  work^  for  every  additional  figure,  besides  giving  needless 
labour,  introduces  an  additional  chance  of  making  a  blunder.  Students 
not  onfrequently  work  with  10  or  15  decimals,  where  the  second 
decimal  place  is  scarcely  reliable,  simply  because  they  do  not  know  how 
to  get  rid  of  the  useless  figures.  This  is  not  good  work.  The  utmost 
that  should  be  done  is  to  keep  a  sufficient  margin  not  to  add  an  error  of 
arithmetic  to  an  uncertainty  of  measurement." 

I  would  ask  mathematical  teachers,  some  of  whom  are  very  ready  to 
complain  of  supposed  inaccuracies  in  the  examination  papers,  if  they 
would  teach  their  pupils  contracted  multiplication,  and  other  labour- 
saving  processes — processes  by  no  means  only  found  in  the  newest  text 
books. 

Two  important  questions  should  be  asked  in  aU  practical  work,  (1) 
what  accuracy  is  required  for  the  results  ;  (2),  what  accuracy  is  given 
by  the  observations.    Engineers  and  surveyors  would  do  well  to  con- 
sider these  points.    Take  the  case  of  an  estimate  of  a  large  earthwork 
excavation,  say  a  hundred  thousand  cubic  yards.    I  have  seen  estimates 
given  to  the  nearest  pound,  sometimes  shillings  and  pence  being  added. 
£ut  a  yard  of  earthwork,  though  occasionally  priced  to  farthings,  is  sel- 
dom priced  nearer  than  the  nearest  penny.    That  is,  if  we  think  it  will 
cost  more  than  eighteen  pence  we  price  it  nineteen  pence  or  twenty 
pence,  and  so  on,  so  that  our  price,  and  consequently  our  result,  pro- 
ceeds by  steps  of  aboat  5  per  cent,  at  a  time ;  hence  the  pretended 
accuracy  is  absurd.    The  surveyor  also,  who  is  obliged  to  compute  the 
sides  of  a  Karroo  farm  to  the  nearest  hundredth  of  a  rood,  that  is  to  an 
inch  and  a  half,  is  wasting  his  time.    But  a  frontage  in  Adderle^-street 
would  require  this  or  greater  accuracy.    Of  course  if  by  measuring  the 
sides  and  angles  of  a  farm  with  extreme  accuracy  we  could  join  the  dia- 
gram of  one  farm  to  that  of  the  next,  and  so  make  a  map  of  the  colony, 
there  might  be  some  use  in  it,  but  every  one  who  knows  what  trigono- 
metrical surveying  means  understands  that  this  is  impossible.    And  sur- 
veyors in  practice  do  not  take  their  measurements  lo  this  accuracy.  The 
various  corrections  required  for  measuring  a  base  line,  the  expansions 
and  contractions  of  the  measuring  instrument,  the  heights  of  the  sta- 
tions above  sea,  &c.,  are  not  found  to  this  accuracy  ;  even  the  station 
flags  are  scaitsely  plumbed  to  this  accuracy. 

With  regard  to  accuracy  in  practical  work  I  would  venture  to  give 
two  rules : — 

1.  To  preserve  a  thorough  scepticism  as  to  your  own  and  eveT}'one 
ebe^B,.&ccuracy.  I  do  not  mean  to  say  that  in  all  cases  action  must  be 
delayed  till  accuracy  is  obtained.    Life  is  too  short  for  that.    But  the 
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observer  or  practical  man  moat  never  rest  content  as  long  as  f  nrtliet 
verification  is  practicable. 

2.  In  all  problems,  especially  in  those  where  you  do  not  know  beibie- 
band  the  approximate  result,  get  a  rough  result  if  possible  by  an  entirety 
different  method — I  would  strongly  urge  the  use  of  mphical  methods. 
Areas  calculated  by  co-ordinates  should  be  checked  by  the  planimeter,  | 
roof  and  bridge  calculations  should  be  checked  by  strain-diagrams,  &c 
Graphical  ctdculation  is  especially  useful  because  it  enables  the  accuracy 
of  the  premises  to  be  immediately  compared  with  the  accuracy  of  the 
result.    And  very  large  errors  or  slips  are  extremely  improbable. 

The  mention  of  accuracy  leads  me  to  add  a  few  words  on  the  allied 

Juality — *'  thoroughness."  Our  work,  but  especially  our  school  and 
University  education,  is  too  suprficial.  There  was  some  merit  a[ler  all 
in  that  old  srammar  school  training  where  Latin  and  Greek  compoBttioD 
were  studied  mainly,  if  not  exclusively^  for  ten  years  of  a  lifetime.  In- 
struction is  not  education ;  it  is  better  to  master  some  one  thing 
thoroughly  and  be  able  to  apply  it,  than  to  have  learnt  by  heart  an  ency- 
clopoedia  and  be  unable  to  ao  one  thing  well. 

The  system  by  which  a  student,  ambitious  of  hi^h  honours,  is  forced 
to  cram  a  lot  of  subjects  which  he  cares  nothing  i^ut,  and  which  he 
begins  to  forget  the  day  after  the  examination,  is  not  a  system  to  be  encou- 
raged. There  are  signs  that  this  system  is  dying  out  elsewhere.  And 
here  I  would  say  a  word  to  the  advocates  for  teaching  physical  science 
in  schools.  Far  be  it  from  me  to  decry  physical  science  either  as  mental 
training  or  as  a  usefhl  preparation  for  practical  life ;  but  experimental 
science  must  be  taught  experimentally.  If  the  study  of  physical  science 
only  means  the  getting  up  of  text  books  ;  Lyell's  geology  being  crammed 
by  boys  who  have  never  used  a  hammer  ;  Roscoe's  chemistry  by  those 
who  have  never  soiled  their  fingers  in  a  laboratory ;  then  in  the  name 
of  true  education  give  us  back  the  old  classics,  even  accompanied  by 
the  absurd  grammars  of  Eton  and  Westminster. 

With  regard  to  the  future  of  South  Africa  there  is  no  need  to  be 
despondent.  It  is  true  that  we  are  passing  through  a  period  of  financial 
depression,  but  if  we  only  lay  the  lessons  it  teaches  to  heart  we  may  be 
sure  that  not  merely  alles  is  nog  niet  verlorm,  but  that  allss  zal  ngt 
komen.  Periods  of  material  prosperity  are  often  times  of  intellectual 
stagnation  ;  it  is  one  of  the  sweet  uses  of  adversity  that  it  braces  our 
nerves  and  teaches  us  to  put  our  shoulder  to  the  wheel.  Democritiis 
told  us  man  is  only  a  half  slave  of  necessity. 

The  Kimberley  miners  in  their  haste  to  get  diamonds  have  neg- 
lected ordinary  principles  of  mechanics  and  have  allowed  the  cliffi  of 
that  wonderful  pit  to  fall  and  overwhelm  them  ;  and  yet  the  Inspector 
of  the  mine  tells  us  in  his  recent  report  that  there  is  little  or  no  doabt 
that  the  best  days  of  Kimberley  mine  are  yet  to  come.  Farmers  ha?e 
gone  too  hastily  into  the  breeding  of  ostriches,  and  have  neglected  what 
after  all  is,  and  I  believe  will  always  be,  the  standby  of  South  Africa— 
the  merino  sheep  and  the  Angora  goat.  Still  in  Oudtshoom  and  moet 
other  parts  of  the  colony  we  find  more  land  under  cultivation  tl|j^  year 
than  ever  was  cultivated  before.    Every  time  one  makes  a  journey 
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bhrough  the  back  conntry  one  finds  more  cultivation  and  better-made 
iams.  The  farmers  seem  at  last  to  be  doubting  their  old  fond  belief 
that  if  a  dam  bursts  it  is  a  visitation  of  the  Almighty. 

The  want  of  labour  is  often  put  forward  as  an  excuse  for  the  large 

Eroportion  of  land  on  many  farms  which  is  lying  uncultivated  ;  but 
ow  is  it  that  in  the  four  great  farming  States  of  the  American  Union 
— ^IllinoiSy  Indiana,  Ohio  and  Iowa — there  is  only  one  labourer  to  every 
four  farmers  ? 

I  cannot  conclude  more  fitly  than  by  reminding  you  of  two  of  our 
benefactors.  In  doing  so  I  would  feel  inclined  to  imitate  the  old 
college  chaplain  who  was  not  merely  content  with  offering  thanksgiving 
for  past  benefactors  but  prayed  for  new  ones. 

Is  eai'ly  every  month  we  acknowledge  the  receipt  of  valuable  w  rks 
from  the  indefatigable  Holub.  These  are  helping  to  form  a  scientific 
library.  We  are  expecting  Dr.  Holub  out  again  shortly  to  pursue  his 
labours  of  exploration.  I  would  call  attention  to  an  excellent  sketch  of 
Holab*s  hfe,  written  by  the  Vice-President  of  the  Geographical  Society 
of  Karlsruhe,  and  published  in  the  Augshurger  Allgemeine  Zeitung  last 
September,  a  copy  of  which  he  has  presented  to  our  library.  The  lesson 
of  Holub^s  life  is  of  inestimable  value  to  us,  teaching  us  to  push  on 
patiently,  shrinking  from  no  obstacles. 

Celui  qui  neperd  jamais  courage  est  U  maitre  de  Vavenir. 
It  is,  perhaps,  hardly  necessary  for  me  to  recall  to  your  memory  our 
founder  (Sir  Bartle  Frere).  The  pain  of  his  loss  is  too  recent,  the  echoes 
of  his  voice  still  ring  in  our  ears.  We  may  have  disagreed  with  him 
politically,  but  in  this  arena  political  questions  have  no  place.  We  are 
all  agreed  as  to  the  great  loss,  socially  and  intellectually,  which  we  sus- 
tain^ in  the  departure  of  himself  and  his  gifted  family, 
I  fear  we  cannot  say,  that  in  founding  this  Society  : 

"  Exegit  monumentum  sere  perennius," 

but  we  know  that  the  example  of  high  culture  and  social  refinement 
will  not  be  entirely  in  vain,  we  are  sure  that  the  seeds  cast  upon  the 
'  waters  will  bring  forth  good  fruit  even  after  many  days. 

JoHK  G.  Gambls. 
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I.  :N0TES  on  animal  intelligence.— By  C.  Lloyd  Morgan, 

r.G.S.,  Assoc.  E.S.M. 

[Abstract  of  paper  road  February  22nd,  1882.] 

The  author  took  for  his  text  a  saying  of  Carlyle's  :  "To  Newton  and 
to  Newton's  Do^  Diamond,  what  a  diflferent  pair  of  Universes  ;  while 
thepainting  on  the  optical  retina  of  both  was,  most  likely,  the  same." 

He  began  by  pointing  out  that  to  no  two  human  beings  is  the  mental 

representation  of  the  same  object  quite  the  same.    In  the  thought  called 

up  by  the  sight  of  the  simplest  object  we  give  far  more  than  we 

receiye ;  and  what  we  give  is  a  special  resultant  of  inheritance  and 

individaal  acquisition.    No  two  of  us  give  the  same  in  amount  or  in 

quality.     It  is  not  too  much  to  say  that  for  no  two  human  beings  is 

tne  world  we  live  in  quite  the  same.    How  different,  then,  must  be  the 

world  of  man  from  the  world  of  the  dog.    It  is  difficult  or  impossible 

for    us    to    think    ourselves    into     the"^  mode     of   thought   of    the 

Bavage.    And  yet  the  ratio  of  the  senses  is  the  same  or  much  the  same 

for  savage  and  civilized.    For  both  sight  and  touch  are  the  dominant 

senses  ;  hearing,  smell  and  taste  being  subsidiary.    But  in  the  dog  the 

ratio  is  by  no  means  the  same,  smell  and  hearing,  especially  the  former, 

taking  a  more  prominent  place.    The  difficulty  in  putting  ourselves 

into  the  mental  position  of  the  dog  is  proportionally  more  difficult. 

The  dictum  of  Prof.  Max.  Miiller,  "that  according  to  the  strict 
rules  of  positive  philosophy,  we  have  no  right  to  assert  or  deny  any- 
thing with  reference  to  the  so  called  mind  of  animals,''  was  then  consi- 
dered ;  and  the  author  contended  that  a  belief  in  the  existence  of  mind 
in  the  lower  animals  is  a  legitimate  scientific  conclusion  ba^ed  on  the 
doctrine  of  evolution.  If  the  doctrine  of  evolution  be  rejected  the  author 
feiled  to  see  any  basis  for  this  belief. 

The  author  then  rapidly  passed  in  review  thft  lower  psychological 
Btrata  of  the  canine  mind,  incidentally  stating  that  he  regarded  aa 
mental  all  those  processes  which  are  effected  by  the  nervous  arc, 
(afferent  nerve,  ganglion,  efferent  nerve),  whether  such  processes  were 
accompanied  by  consciousness  or  not.    It  was  pointed  out  that  the 
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reflex  aotionfl  effected  by  means  of  tbe  spioal  cord,  and  those  more 
portant  and  intricate  reflex  actions  eflEected  by  the  medulla  oblongiii 
(heart-pulses,  variable  supply  of  blood  to  different  bodily  organs,  re 
tion,  Bwallowingf  &c.) — tnat  all  these  seem  to  go  on  in  much  the 
way  in  dog  and  man. 

Instincts  were  then  considered.    The  difficulty  of  drawing  any  had 
and  fast  line  between  instincts  and  reflexes  was  adverted  to,  the 


Slexity  of  the  action  constituting  the  main  difference.  The  wantd 
efinition  of  the  word  "  instinct  was  commented  on,  the  word  being 
used  in  a  broader  and  a  narrower  sense.  "  In  the  broader  sense  instino- 
tive  action  is  automatic  action,  action  performed  without  any  oonsdoi^ 
ness  of  choice.  In  the  narrower  sense  instinct  is  habit,  which  ihroog^ 
inheritance  comes  natural  to  a  species." 

Some  instances  of  instincts  were  then  given,  and  attention  was  dravn 
to  the  fact  that  the  connate  mechanism  was  much  less  developed  in  the 
pup  than  in  the  pig  or  the  hippopotamus,  an  instance  of  !he  escape  of  a 
newly-born  hippopotamus  from  Hottentots  who  had  shot  the  mother 
the  moment  she  had  given  birth  to  it,  being  cited  from  Shanberg,  the 
South  African  traveller.  The  &ct  that  many  instincts  do  not  make 
their  appearance  for  some  time  after  birth  was  then  pointed  oat  and 
attributed  to  the  foot  that  the  neural  mechanism  required  time  or  com- 
plete development. 

The  difference  between  habits  consciously  acquired  and  habits  un- 
consciously acquired  was  alluded  to,  and  instances  were  given  of  in- 
stincts having  the  one  origin  or  the  other.  But  the  author  maintained 
that,  with  the  aid  of  intelligence  or  without  that  aid,  all  instincts  hspe 
been  formed  under  the  guidance  of  natural  selection  and  under  the 
more  general  influence  of  the  uniformity  of  Nature.  (To  prevent  ms- 
apprehension  the  author  noticed  that  the  conception  or  the  uniformity 
of  Nature  is  one  of  very  late  development  and  is  obviously  impoasibte 
for  the  brute  under  any  circumstances,  but  the  influence  of  the  unifor- 
mity of  Nature  is  dominant  in  every  mental  as  it  is  in  every  physical  pro- 
cess, mind  being  throughout  its  development  moulded  in  conformity  with 
an  orderly  sequence  of  events.)  But  in  the  dog,  owing  to  the  canine  race 
having  been  so  long  under  domestication,  instincts  originally  acquired 
under  the  guidance  of  natural  selection  may  be  more  or  less  completely  ] 
replaced  by  instincts  formed  under  the  guidance  of  artificial  selection 
(pointing,  retrieving,  shepherding,  &c.). 

This  modifiability  of  instinct  by  artificial  selection  was  dwelt  on  as 
a  fact  of  the  highest  importance,  implying  nothing  less  than  the  altera- 
tion of  the  whole  character.  What  was  before  pleasurable  becomes 
distasteful ;  pleasure  is  associated  with  an  altogether  new  mode  of 
action.  For  pleasure  and  pain  are  the  normal  incentives  to  action. 
And  the  whole  complex  process  of  evolution  has  been  accompanied  bj  the 
association  of  pleasure  with  such  actions  as  tended  to  the  preservation 
of  the  individual  and  the  race,  and  the  association  of  pam  with  soch 
actions  as  were  harmful  to  the  individual  or  the  race .  It  is onljin this 
way  that  evolution  could  be  furthered  by  individual  action*  Withoot 
this  association  of  pleasure  with  right  action  and  of  pain  with  wrong 
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3tioii  tlie  natural  selection  of  conscious  creatures  would  be  impossible. 
l\ere  is  a  natural  selection  of  structures  and  a  natural  selection  of 
ctions^  The  two  must  proceed  in  harmony  and  they  must  be  studied 
ide  by  side.  Every  structure  is  or  has  been  of  use.  It  has  been  deve- 
oped  for  the  furtherance  of  right  action.  But  right  action  if  it  is  to 
>e  persisted  in  by  a  conscious  creature  must  be  associated  directly  or 
indirectly  with  pleasurable  feelings.  Nay  more,  if  it  is  to  be  persistently 
persevered  in,  its  non-performance  must  be  associated  with  that  dull 
form  of  pain  which  we  call  dissatisfaction.  Only  under  these  conditions 
can  ihat  form  of  conduct  which  leads  to  the  survival  of  the  individual 
an<}  the  race  be  evolved.  The  principle  of  greatest  happiness  has 
itB  roots  firmly  embedded  in  the  evolution  of  conduct  throughout  the 
whole  realm  of  conscious  existence. 

The   author  then  summed  up  the  first  part  of  the  paper  and  said 
**  that,  first,  there  are  a  number  of  unconscious  reflex  actions  connected 
with  the.  maintenance  of  bare  life,  which  can  only  be  called  mental  in 
the  most  extended  sense  of  that  word  :  that,  secondly,  there  are  processes 
hardly  if  at  all  to  be  separated  from  reflex  action,  which  are  performed, 
perhaps  unconsciously,  immediately  after  birth,  such  as  the  processes 
connected  with  the  instinctive  act  of  taking  the  breast :  that,  thirdly, 
there  are  processes  which  have  not  to  be  speciidly  learnt  but  come 
natural  at  a  certain  age,  such  as  the  act  of  swimming  and  the  instincts 
connected  with  the  maintenance  of  the  species,  these  being  evolved 
Tmder  the  guidance  of  natural  selection  :  that,  fourthly,  there  are  the 
instinctive  habits  of  pointing,  retrieving  and  so  forth,  which  also  come 
natural  to  certain  breeds  of  dogs,  and  which  have  been  evolved  under 
the  guidance  of  human  selection,  whereby  a  radical  change  of  dog- 
character  has  been  produced/* 

The  author  then  Drought  forward  a  number  of  instances  of  animal 
intelligence  which  had  come  under  his  own  observation  or  that  of  friends 
on  the  accuracy  of  whose  observation  he  could  rely.  He  regarded  the 
modification  of  action  to  suit  special  circumstances  as  the  test  of  intelligent 
action. 

The  question  how  far  such  an  animal  as  the  dog  has  the  power  of 
forming  abstract  ideas  was  then  t^en  up,  and  the  following  statement 
of  Mr.  Romanes  was  commented  upon.  "  Give  a  cat  or  a  dog  some 
kind  of  meat  or  cake  which  the  animal  has  never  before  met  with,  and 
the  carefrd  examination  which  the  morsel  undergoes  before  it  is  consigned 
to  the  mouth  proves  that  the  animal  has  properly  abstract  ideas  of 
sweet,  bitter,  hot,  nauseous,  or,  in  general,  good  for  eating  and  bad  for 
eating,  i,e,  abstract  ideas  of  quality  as  apart  from  the  object  examined — 
the  motive  of  the  examination  chiefly  being  to  ascertain  which  general 
idea  of  quality  is  appropriate  to  the  particular  object  examined."  The 
author  drew  attention  to  the  difference  between  a  generalized  concep- 
tion of  things  good  for  eating  (which  he  believed  were  within  the  range 
of  canine  intelligence)  and  an  abstract  idea  of  "  good  for  eating." 
^e  formation  of  an  abstract  idea  involved,  he  maintained,  the  po^er 
of  divorcing  in  thought  qualities  inseparable  in  es^erience ;  for  example, 
**  good  for  eating ''  from  a  tangible  something  good  to  be  eaten.    This 
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isolation  of  qualities  he  regarded  as  an  outcome  of  the  use  of 
— a  process  accompanying  the  conversion  of  adjectives,  such  as 
bitter,  &c.,  into  abstract  nouns  such  as  sweetness,  bitterness,  &c. 
therefore  believed  that  the  formation  of  abstract  ideas — that  is,  ideas  ^^ 
compUtely  isolated  qualities — ^was  altogether  beyond  the  power  of  Xhm 
dog  or  any  other  of  the  lower  animals.  At  the  same  time  he  believed 
that  the  lower  races  of  human  beings  were  also  unable  to  form  trolr 
abstract  ide^is,  though  they,  like  the  higher  animals  beneath  man,  wm 
perfectly  competent  to  form  general  conceptions. 

The  author  stated  that,  after  some  consideration,  he  was  unable  to- 
find  any  one  faculty  which  all  men  possess  and  which  no  hrule  ^ 
At  the  same  time  he  regarded  the  gap  between  the  highest  brute 
tellect  and  the  lowest  (sane)  human  intellect  as  enormous,  the 
difference  bein?  due  to  the  fact  that  the  brute  has  to  be  conkented 
with  the  experience  he  physiologically  inherits  or  individually  acaoireB, 
while  man,  through  language  spoken  and  written,  profits  by  tiie  €X« 
perience  of  his  fellows. 

Finally,  after  speaking  of  the  emotional  part  of  canine  charact^,  the 
author  drew  attention  to  what  he  considered  as  the  exaggerated  Ian* 
guage  that  was  sometimes  used  in  speaking  and  writing  on  the  subject 
of  animal  intelligence.  He  instanced  the  alleged  **  sense  of  justice"  and 
'•  conscience  "  or  the  current  phrase  "  the  dog  knows  when  he  has  done 
wrong."  He  contended  that  the  look  of  "  conscious  guilt  **  often  seen 
in  a  dog's  demeanour  is  due,  not  to  the  fact  that  he  knows  he  has  done 
wrong,  but  to  the  fact  that  he  thinks  it  exceedingly  probable  that  he 
will "  catch  it."  It  is  the  expectation  of  a  reproof  or  something  more, 
that  gives  rise  to  the  look  of  "  conscious  guilt."  In  the  same  way  the  \mk 
of  **  conscious  rectitude  "  we  often  see  in  some  dogs  is  due  to  the  antid- 
pation  of  a  word  of  commendation  And  in  general  the  association  in 
an  animal's  mind  is  between  the  performance  of  a  given  act  and  the  occur- 
rence of  certain  circumstances.  When  the  association  becomes  definite 
it  probably  draws  after  it  a  dislike  of  such  actions  as  have  been  acoom- 

Eanied  by  evil  consequences  and  a  delight  in  those  actions  which  have 
een  accompanied  by  pleasant  consequences.    And  eventually  this  dis- 
like or  delight  is  transferred  from  his  «9wn  actions  to  the  similar  actions 
of  others.    Her.ce  the  cat  punishes  its  kitten  that  steals.    Hence  the 
baboon  punishes  another  for  i  n  act  that  may  result  in  evil  consequences. 
Similarly  the  s©  called  "  sense  of  justice  "  (as  in  the  case  of  a  dog  which 
the  author  had  seen  in  Rio  de  Janeiro,  and  which  on  a  merely  verbiJ 
reproof  for  an  act  of  theft  that  he  had  not  committed,  absented  himself 
for  several  days  and  returned  in  a  pitiable  condition),  this  sense  of  yo^ 
tice  arises  from  the  mental  confusion  due  to  a  breach  of  association—* 
certain  consequences  (a  reproof,  &c.)  not  having  been  preceded  by  any 
such  act  as  was  u^ally  associated  with  them.    At  the  same  time  tbs 
author  expressed  his  belief  th  it  the  love  of  a  faithful  dog  for  his  master 
is  such  that  to  disobey  him  in  itself  gives  rise  to  a  sense  of  dissatisfac- 
tion which  may  be  said  to  foreshadow  the  pinch  of  conscience,  and  tbat 
to  please  him  in  itself  gives  rise  to  a  sense  of  pleasure  which  may  be 
said  to  foreshadow  the  approval  of  conscience. 
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PROPOSALS  OF  THE  TABLE  MOUNTAIN  WATER  SUPPLY 
COMPANY.— By  John  G.  Gamble,  M.A.,  M  lusb.O.B. 

[Abstract  of  paper  read  April  26th,  1882.] 

At  least  three-fourths  of  the  drainage  of  Table  Mountain  runs  away 

the   southward  and  falls  into  Hout's  Bay.    Up  to  the  time  of  the 

LTvejs  made  under  the  author's  superintendence  in  the  year  1881  it 

as  believed  that  a  good  supply  of  water  could  be  got  at  the  "  Plateau," 

vo  ihoueand  four  hundred  feet  above  sea  level,  twelve  hundred  feet 

elow  the  top.    No  doubt  in  some  seasons  there  is  a  good  supply  ;  and 

tobabl  J  some  years  ago,  when  there  was  a  good  deal  more  bush  on  the 

Qoontain,  the  supply  was  more  constant  than  it  is  at  present.    In  1881 

he  stream  on  the  plateau  dwindled  down  to  almost  nothing,  less  than 

1,000  gallons  per  diem,  and  in  1882  it  actually  stopped.    Of  coui^se  by 

ijmsting  mainly  to  storage,  a  supply  could  be  got  at  this  height,  for  an 

aiormoos  quantity  of  water  runs  there  in  winter  time.    The  author  has 

tPMro  rain-gauges  on  Table  Mountain,  one  2,500  feet  above  sea  level,  the 

other  3,100  feet  above  sea  level.    The  rainfall  on  the  mountain,  more 

especikHy  at  thaupperof  the  two  stations,  is  relatively  great,  being  even 

larger  tiian  the  &11  at  Bishopscourt,  which  has  hitherto  proved  the 

^^tteat  place  where  a  gauge  is  kept.    Storage,  however,  in  an  artificid 

reseiToir  would  be  expensive  and  perhaps  troublesome,  hence  it  ia 

desirable  to  utilize  as  far  as  possible  the  natural  storage  afforded  by  the 

pores  and  fissures  of  the  sandstone.    Seyen  hundred  feet  below  the 

plateau  the  stream  is  stronger,  as  there  are  many  small  springs  along  the 

iiiterveQing  gorge.    The  stream,  as  may  be  seen  on  the  map,  bends 

towards  the  Atlantic  side  and  comes  so  close  that  it  affords  an  opportunity 

of  bringing  the  water  through  to  the  westward  by  means  of  a  tunnel  of 

reasonable  length.    This  was  one  of  the  two  schemes  suggested  by  the 

author  to  the  Town  Council  of  Cape  Town,  though  not  the  one  recom- 

laended.    But  even  near  the  proposed  tunnel  mouth,  the  daily  discharge 

in  summer  fell  as  low  as  65,000  gallons.    Below  this  level,  however,  there 

is  a  very  great  increase  in  the  permanent  flow  of  springs.    All  along  the 

south    side  of  the  mountain,    in  the  interior  of  the  horseshoe-like 

valley  discharging  into  Hout's  Bay,  are  springs  about  one  thousand  feet 

above  sea  level,  apparently  where  the  sandstone  overlies  the  granite, 

The  proposal  of  the  company  is  to  collect  as  many  as  possible  of  these 

S rings  into  one  main  which  will  be  laid  over  the  "  col "  or  "  nek  "  between 
oat's  Bay  and  Constantia  and  along  the  Eastern  slopes  of  Table  Moun- 
Wn  to  the  spur  joining  Wynberg  Hill  to  Table  Mountain.    There  a 
relief  and  dividing  tank  will  be  built,  the  Wynberg  supply  will  branch 
off,  while  the  Rondebosch  and  Mowbray  supply  will  be  carried  through 
i   ^intenbosch  and  Femwood  and  along  the  Newlands  avenue.    In  order 
to  supplement  the  springs  in  summer  time  a  reservoir  will  be  constructed 
1    in  the  Disa  valley  and  the  water  carried  down  the  slope  to  the  before 
I   Qientioned  relief  tank.  A  very  necessary  accessory  to  this  scheme  will  be 
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the  planting  of  trees  in  all  suitable  places  on  Table  MonntaiD,  iand  te. 
protection  of  the  copses  that  still  remain  around  the  springs  in  the  HoBt%^ 
Bay  valley. 


III.  ON  THE  ANATOMY  AND  HABITS  OF  SOUTH  AFBICHT 

SNAKES.— By  Herbert  W.  Oakley. 

[Read  May  Slst,  1882.] 

One  of  the  reasons  that  induced  me  to  prepare  a  paper  on  the  Aiui- 
tomy  and  Habits  of  some  of  the  Poisonous  and  Non-poisonona  Snakes  of 
South  Africa,  and  how  to  distinguish  a  venomous  from  a  non-venomom 
make,  was  caused  by  occasional  remarks  I  have  from  time  to  time 
overheard  of  the  remarkable  dread  in  which  nearly  all  snakes  are  held  ; 
of  extraordinary  powei-s  attributed  to  them  in  attacking  man  ;  in  pro- 
tecting their  oflfepring  ;  and  in  their  partiality  for  food  of  which  Natore 
never  intended  them  to  partake.  Every  one  is  &miliar  with  the  atoiy, 
which  it  is  quite  popular  to  believe,  of  the  Puff- Adder  striking  backwardB; 
some  people  even  believing  that  it  can  spring  backwards  upwards  of 
eight  feet.  The  Cobra  I  have  been  assured  has  been  seen  to  spring 
forwards  twenty  feet.  And  the  black  Mamba  of  Natal  is  said  to  pat 
its  tail  in  its  mouth  and  roll  after  one  like  a  hoop.  The  Add^  is  re- 
ported to  defend  its*  young  by  cdlowing  them  to  run  in  and  out  of  its 
mciuth.  And,  on  the  other  hand,  the  young  of  Puff- Adders  are  said  to 
kill  their  parents  on  being  bom  ;  and  in  ancient  times  they  were  placed 
in  a  ba^  with  a  humaii  parricide  and  drowned  as  the  punishment  of  this 
great  cnme.  The  Schaap-sticker  we  are  assui^  kills  sheep.  But  the 
commonest  of  all  stories  is  that  snakes  are  so  fond  of  milk  that  they  sack 
cows,  and  the  native  women  ;  and  are  brought  irresistibly  out  of  their 
haunts  or  holes  if  a  saucer  of  milk  is  placed  near  the  entrance. 

To  show  with  what  superstition  and  ignorance  snakes  have  been  and 
are  now  somewhat  regarded  in  various  parts  of  the  world,  I  may  point 
out  that  Tylor  in  his  work  on  Primitive  Culture  says  in  speaking  of 
animal  worship  that  Serpent- worship  unfortunately  feU  years  ago  into 
the  hands  of  speculative  writers,  who  mixed  it  up  with  occult  philoso- 
phies, Druidical  mysteries,  and  that  portentous  nonsense  called  "  the 
Arkite  Symbolism,"  till   now  sober  students  hear  the  very  name  of 
ophiolatry  with  a  shiver.    Yet  it  is  in  itself  a  rational  and  instructive 
subject  of  inquiry,  especially  notable  for  its  width  of  range  in  mythologr 
and  religion.    We  may  set  out  among  the  lower  races,  with  auS 
accounts  as  those  of  the  Red  Indian's  reverence  to  the  rattlesnake,  as 
grandfather  and  king  of  snakes,  as  a  divine  protector  able  to  give  fair 
winds  or  to  cause  tempests  ;  or  of  the  worship  of  great  snakes  among  the 
tribes  of  Peru  before  they  received  the  religion  or  the  Incas,  as  to  whom 
an  old  author  says :  They  adore  the  demon  when  he  presents  himself  to 
them  in  the  figure  of  some  beast  or  serpent,  and   talks  with  them. 
Thenceforth  such  examples  of  direct  ophiolatry  may  be  traced  on  into 
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-and  barbaric  Enrope ;  the  great  serpent  which  defended  the 
si^adel  of  Athens  and  enjoyed  its  monthly  honey-cakes  ;  the  Roman 
g^enioB  Loci  appearing  in  the  form  of  a  snake  ;  the  old  Pmssian  serpent- 
BVOTship  and  offering  of  food  to  the  household  snakes  ;  the  golden  viper 
adored  by  the  Lombards,  till  Barbatns  got  it  in  his  hands  and  the  gcud- 
Eonithfi  niade  it  into  paten  and  chalice.    To  this  day,  Earope  has  not 
CoTCOtten  in  nursery  tales  the  snake  that  comes  with  its  golden  crown 
arii.a  drinks  milk  out  of  the  child's  porringer  ;  the  house-snake,  tame  and 
Icindly  but  seldom  seen,  that  cares  for  the  cows  and  the  children  and 
gives  omens  of  a  death  in  the  family  ;  the  pair  of  household  snakes 
i^liich  have  a  mystic  connexion  of  life  and  death  with  the  husband  and 
l^onsewife  themselves.    Serpent-worship,  apparently  of  the  directestsort, 
^vras  prominent  in  the  indigenous  religions  of  Southern  Asia.    It  now 
even   appears  to  have  maintained  no  mean  place  in  early  Indian 
Hnddhism^  for  the  sculptures  of  the  Sanchi  tope  show  scenes  of  adora* 
tion  of  the  five-headed  snake-deity  in  his  temple,  performed  by  a  race  of 
Berpent-worshippers,  figuratively  represented  with  snakes  growing  from 
theii'  shoulders,  and  whose  raja  himself  was  a  five-headed  snake  arching 
ho-d-wise  over  his  head.    Here,  moreover,  the  totem-theory  comes  into 
contact  with  ophiolatry.    The  Sanskrit  name  of  the  snake  *'naga" 
becomes  also  the  accepted  designation  of  its  adorers,  and  thus  mytholo- 
gical interpretation  has  to  reduce  to  reasonable  sense  legends  of  serpent- 
raoes  who  turn  out  to  be  simply  serpent-worshippers,  tribes  who  have 
firom  the  divine  reptiles  at  once  their  generic  name  of  Nagas,  and  with 
it  their  imagined  ancestral  descent  from  serpents..   Indifferent  ways, 
these  N&ga  tribes  of  South  Asia  are  on  the  one  hand  analogues  of  the 
snake  Indians  of  America,  and  on  the  other  of  the  Ophiogenes  or 
aerpent-raoe  of  the  Troad,  kindred  of  the  vipers  whose  bite  th&j  could 
cure  by  touch,  and  descendants  of  an  ancient  hero  transformed  into  a 
Boake. 

Serpents  hold  a  prominent  place  in  the  religions  of  the  world,  as  the 
incarnations,  shrines,  or  symbols  of  high  deities.  Such  were  the  rattle- 
snake worshipped  in  the  Natchez  temple  of  the  Sun,  and  the  snake 
belongiog  in  name  and  figure  to  the  Aztec  deity  Quetzalcoail ;  the 
snake  as  worshippd  still  by  the  slave  coast  negro,  not  for  itself  but  for 
its  indwelling  deity  ;  the  snake  kept  and  fed  with  milk  in  the  temple  of 
the  old  Slavonic  god  Potrimpos  ;  the  serpent-symbol  of  the  healing 
deity  Asklepios,  who  abode  in  or  manifested  himself  through  the  huge 
tame  snakes  kept  in  his  temples  ;  and  lastly,  the  Phoenician  serpent 
with  its  tail  in  its  mouthy  symbol  of  the  world  and  of  the  Heaven-God 
Taant,  in  its  original  meaning  probably  a  mythic  world-snake  like  the 
Scandinavian  Midgard-worm,  but  in  the  changed  fancy  of  later  ages 
adapted  into  an  emblem  of  eternity.  It  scarcely  seems  proved  that 
Biivnge  races,  in  all  their  mystic  contemplations  of  the  serpent,  ever 
developed  out  of  their  own  minds  the  idea,  to  us  so  familiar,  of  adopting 
it  as  a  personification  of  evil.  In  ancient  times,  we  may  ascribe  this 
character  perhaps  to  the  monster  whose  well-known  form  is  to  be  seen 
on  the  mummy-cases,  the  Apophis  serpent  of  the  Egyptian  Hades,  and 
it  unequivocally  belongs  to  the  wicked  serpent  of  the  Zarathustrians^ 
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Aji  Dahaka^  a  figure  whioh  bears  so  remarkable  a  relation  to  thai;  of 
the  Semitic  serpent  of  Eden,  which  may  possibly  stand  in  historical 
connexion  with  it.  A  wondrous  blending  of  the  andent  rites  cf 
ophiolatry  with  mystic  conceptions  of  gnosticism  appears  in  the  coUiib 
which  tradition  (in  truth  or  dander;  declares  the  semi-Oiristian  sect 
of  Ophites  to  have  rendered  to  their  tame  snake,  enticing  it  oui  of  ita 
chest  to  coil  round  the  sacramental  bread,  and  wonhipping  it  aa  repra> 
senting  the  great  King  from  Heayen  who  in  the  beginning  gaye  to  tfaa 
man  and  woman  the  knowledge  of  the  mysteries. 

In  the  nineteenth  century,  when  the  anatomj  and  habits  of  snakw 
are  tolerably  well  known  to  science,  surely  it  is  high  time  to  give  up 
fallacies  which  existed  in  days  when  myths  originated,  unfortunately 
leaving  impressions  on  the  minds  of  many  generations,  thanks  to  tradi- 
tion, a  peculiar  symbolical  architecture,  and  ignorance  of  Natural 
History,  and  I  trusu  that  in  the  course  of  this  paper  I  may  be  able  to 
show  you  that  many  of  the  popular  stories  and  beliefs,  some  of  which  I 
have  briefly  related,  are  utterly  erroneous  and  quite  at  variance  with 
common  sense.  Also  that  I  may  make  clear  to  you  why  many  snaka 
supposed  to  be  noxious  are  harmless,  how  really  few  species  of  venomoos 
snakes  exist  in  South  Africa,  and  how  that  even  these  are  not  nearly 
to  be  so  dreaded  as  they  appear  to  be  at  present.  In  order,  however,  to 
make  myself  understood  1  must  call  your  attention  to  a  little  of  the 
anatomy  of  serpents,  especially  to  the  skull  and  teeth. 

In  a  paper  of  tiiis  kind  I  can  but  dance  slightly  at  the  skull  of 
snakes,  and  will  therefore  briefly  remark  that  the  cranium  is  made  up  of 
a  number  of  bones  having  their  homologues  in  the  skull  of  mamniala. 
Those  which  enter  into  the  structure  of  the  maxillary  and  mandibular 
arches  are  of  importance  in  distinguishing  the  venomous  from  the  non- 
venomous  snakes,  and  I  will  therefore  give  a  short  description  of  them. 

The  bones  composing  the  upper  jaw  and  palate,  as  also  the  mandibles, 
are  very  movable,  those  of  the  mandibles  hanging  loosely  from  the 
tympanic  bones,  and  which  are  united  in  front  by  ligament.  The 
mastoid  bones  are  also  movable  and  are  articulated  with  the  tympanio, 
giving  great  distensibility  to  the  mouth,  which  can  not  only  be  opened 
verti^ly  but  transversely,  and  each  lateral  half  has  independent  and 
separate  motion  necessary  for  swallowing  large  objects. 

The  most  important  bones,  as  bearing  on  the  difference  between  the 
poisonous  and  non-poisonous  snakes,  and  which  I  must  call  to  your  notice, 
are,  viz  :  the  maxillary,  thepalatine,  the  pterygoid,  the  ecto-pterygoid,  and 
the  mastoid.  In  a  typical  venomous  snake,  such  as  the  puff-adder,  the 
maxillary  bone  is  reduced  to  a  mere  wedge,  giving  support  only  to  the 
poison  &ngs.  Now  there  is  but  one  fang  in  each  maxilla  actually  in 
use  and  which  is  anchylosed  firmly,  it  is  covered  by  a  fold  or  capsule  of 
mucous  membrane  in  which  it  is  ensheathed.  In  this  membrane  are 
several  reserve  fangs,  the  puff-adder  has  five  in  different  stages  of 
growth,  and  which  lie  loose  until  one  of  them  is  required  by  the  loss 
of  the  actual  fang.  The  succeeding  one  then  becomes  anchylosed 
to  the  maxillary  bone,  and  conmiunicates  with  the  duct  of  the  poison 
gland. 
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I  mn&t  point  out  that  the  fang  itself  has  no  power  of  independent 
ectibilityy  the  ei'eckion  taking  place  mainly  through  the  mediam  of 
le  articulation  of  the  maxillary  bone  with  the  ecto-pterygoid,  which  is 
ongated  in  proportion  to  the  reduction  of  the  former,  that  its  hinge- 
ke  motion  enables  the  snake  to  depress  or  erect  the  fang  at  will.  In  a 
armless  snake  the  maxillary  bone  is,  in  comparison  to  a  venomoas  one, 
itich  elongated  and  carries  namerone  recurved  teeth  more  or  less  firmly 
ized  ;  in  the  majority  of  non- venomous  snakes  these  teeth  are  nearly  all 
F  equal  length,  but  tnere  is  a  tendency  for  one  or  two  of  the  last  teeth 
D  become  somewhat  longer.  In  the  Boom-slang  {Bucephalus  Capensis), 
he  Schaap-sticker  (Psammophylaxrombeatiui),  and  the  so  called  Night- 
idder  {Lepioderia  rufescens)  they  are  remarkably  lengthened  and  not 
>d1j  60  but  grooved,  and  there  are  also  usually  several  reserve  teeth 
folded  in  a  sheath  of  mucous  membrane  as  in  poisonous  snakes ;  these 
beefeh  are,  however,  not  connected  with  any  duct  of  a  special  poison  gland, 
lo  Chat  snakes  possessing  them  could  not  use  them  as  a  means  of  defence 
or  aggression.  They  must  therefore  be  looked  up^n  as  performing 
another  function,  such  as  retaining  in  their  mouth  some  creature  they 
are  actually  proceeding  to  swallow  ;  and  it  may  not  be  improbable  they 
instil  into  the  wound  they  inflict  some  acrid  saliva  which  may  help  to 
render  death  more  quick  in  its  occurrence. 

There  is  no  poisonous  snake  that  I  am  aware  of  that  has  the 
poisonous  fang  situated  anywhere  else  than  in  the  anterior  part  of  the 
maxillary  bone. 

The  poison  fangs  of  snakes  are  of  two  kinds,  one,  as  in  the  colubrine 
poisonous  snakes,  having  a  simple  open  groove  along  its  anterior  surface 
which  conveys  the  poison  from  the  duct  of  the  poison  gland  to  nearly  the 
apex  of  the  tooth  ;  and  the  other,  as  in  viperine  snakes,  having  a  groove 
which  is  closed  nearly  the  whole  length  of  the  fang,  making  it  appear 
to  be  perforated,  and  hence  venomous  snakes  are  placed  in  two  classes  ; 
the  first  with  grooved  teeth,  the  Proteroglyphia,  they  being  the  poisonous 
Colubrine  snakes,  which  in  their  general  configuration  resemble  harmless 
Biisikes,  and  the  second  with  canaliculated  teeth,  the  Solenoglt/phia,  or 
viperine  snakes,  and  which  are  easily  recognised  by  their  large  trian- 
gular head,  thick  body  and  very  short  tail,  and  having  the  scales  on 
the  skin  keeled. 

An  easy  way  of  understanding  the  structure  of  a  fang  having  a  closed 
poison-canal  is  to  imagine  that  the  crown  of  a  simple  tooth  has  been 
Bomewhat  flattened,  and  that  its  edges  have  been  bent  forwards  and 
cemented  together,  thereby  forming  a  conical  shaped  hollow  open  at 
both  ends.  The  beginning  of  the  flattening  and  its  inflection  around 
the  canal  begins  close  above  the  base,  and  the  joining  of  the  inflected 
margins  proceeds  alonj^:  the  anterior  and  convex  side  of  the  recurved 
fang  ;  the  hollow  therefore  for  conveying  the  poison  is  in  front  of  the 
pulp-cavity.  The  aperture  of  the  canal  is  oblique,  and  its  outlet  nearly 
at  the  apex  of  the  fang  is  a  mere  furrow. 

As  Prof.  Owen  points  out,  and  which  I  have  proved  from  practical 
observation  to  be  correct,  the  duct  which  conveys  the  poison,  although  it 
raus  through  the  centre  of  a  great  part  of  the  tooth,  is  really  on  the 
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ontside  of  the  tooth,  the  canal  in  which  it  is  lodged  and  protected 
fonned  by  a  longitudinal  inflection  of  the  dentinal  waUs  of  the 
cavity.    This  inflection  commences  a  little  beyond  the  base  of  the 
where  its  nature  is  readily  appreciated,  as  the  poison-dnct  there 
a  slight  groove  or  longitudinal  indentation  on  the  convex  side  of 
fiEmg  ;  as  it  proceeds  it  sinks  deeper  into  the  substance  of  the  toothy 
the  sides  of  the  groove  meet  and  seem  to  coalesce,  so  that  the  tiaoe  of 
inflected  fold  ceases  to  be  perceptible  to  the  naked  eye,  and  the 
appears  to  be  perforated  by  the  duct  of  the  poison  gland. 

It  follows  from  the  position  of  the  poison-can^  that  the  taB»>1 
verse  section  of  the  tooth  varies  in  form  in  different  parts  of  the  tootksl 
at  the  base  it  is  oblong,  with  a  large  pulp-cavity  of  a  correspondoif 
form,  with  an  entering  notch  ut  the  anterior  surface,  farther  on  thi 
transverse  section  presents  the  form  of  a  horseshoe,  and  the  polp-cavi^ 
that  of  a  crescent,  the  horns  of  which  extend  into  the  sides  of  the  deep 
cavity  of  the  poison-canal  \  a  little  beyond  this  part  the  section  of  the 
tootli  itself  is  crescentic,  with  the  horns  obtuse  and  in  contact,  so  as  to 
circumscribe  the  poison-canal  ;  and  along  the  whole  of  the  middle  four- 
sixths  of  the  tooth,  the  section  shows  the  dentition  of  the  fang  endoaiie 
the  poiaon-canal,  and  having  its  own  centre  a  pulp-canal  in  &e  fonn  « 
a  crescentic  fissure,  situated  close  to  the  concave  border  of  the  inflfidei 
surface  of  the  tooth.  The  pulp-cavity  disappears,  and  the  poison-cani? 
again  resumes  the  form  of  a  groove  near  the  apex  of  the  fang,  and 
terminates  on  the  anterior  surface  in  an  elongated  fissure. 

Having  briefly  pointed  out  the  structure  of  the  skull  and  teeth  and 
the  difference  between  poisonous  and  non-poisonous  snakes,  I  must  now 
turn  to  the  habits  of  these  reptiles  and  enaeavour  to  show  how  many  of 
the  stories  about  them  which  are  in  circulation  are  quite  fallacious. 

With  regard  to  the  parent  adder  swallowing  its  young  in  order  to 
protect  them  from  danger,  the  best  evidence  I  think  I  can  bring  to  bear 
against  such  an  unlikely  proceeding  is,  that  there  is  no  special  adaptation 
in  the  internal  anatomy  of  this  snake  f(jr  such  an  event  to  take  place, 
that  no  instance  has  ever  yet  occurred,  where  young  vipers  have  bc«i 
born    in  captivity,  of  their  escaping  in  case  of  danger  down    their 
mothers'  throats,  and  th^re  is  no  authentic  instance  of  any  one  haying 
seen  such  an  occurrence  take  place  where  these  reptiles  have  been  in  a 
wild  state.    If  the  viper  had  a  special  cavity  for  protecting  its  offspring, 
as  is  the  case  in  the  pouches  of  the  kangaroo  and  other  marsupials,  and 
if  they  would  obligingly  avail  themselves  of  such  a  protection  by  going  \n 
and  out  of  their  mothers'  mouths  as  the  young  kangaroos  do  that  are  born 
in  the  Zoological  Gardens,  where  they  may  be  seen  hopping  in  and  out 
of  their  mothers'  pouches,  we  might  believe  in  the  story  that  has  been 
handed  down  from  generation  to  generation.    But  until  some  peoalitf 
adaptation  in  the  anatomy  of  the  adder  has  been  found  fur  the  specisi 
protection  of  its  young,  and  until  it  has  been  actuallv  demonstrated 
that  they  do  go  in  and  out  of  their  mothers'  mouths,  I  think  we  may  do 
well  to  disbelieve  it.    Instances  are  common  of  one  snake  swallowing 
another,  the  Hamadryad  snake  of  India  especially}  but  they  do  it  not 
to  protect  their  weaker  brothers  but  to  make  a  meal  of  them. 
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Rpf erring  again  to  the  popular  idea  of  the  puflT-adder  striking  back- 
vcAb,  there  is  nothing  in  its  anatomy  that  would  render  such  an 
currence  likely  but  quite  the  reverse.  No  one  that  I  have  consulted  who 
conversant  with  the  habits  of  this  snake  has  ever  seen  such  an  event 
ke  place,  neither  is  there  any  recorded  authentic  instance  of  it.  For 
7  own  part  I  have  seen  and  captured  numerous  puff-adders  and  have 
$pt  them  alive  in  captivity,  and  although  I  have  tried  every  possible 
iieans,  ^^hile  they  were  yet  at  large  and  in  captivity,  to  make  them  strike 
ftckwards,  they  have  refused  to  do  so,  always  eitner  striking  forwards 
t  Bideways ;  and  I  therefore  have  come  to  the  conclusion  that  they 
irefer  to  stick  to  the  dictates  of  Nature  rather  than  to  try  any  acrobatic 
ferformance. 

No  doubt  all  here  this  evening  are  familiar  with  the  story  that  snakes, 

nore  especially  the  cobra  and  ringhals/  are  able  to  eject  poison  from 

Itheir  months  to  a  considerable  distance.    Now  no  one  could  until 

recently    have  been  less  disinclined  to  place  any  belief  in  the  snake's 

power  to   do  so  than  myself ;  but  lately  I  have  had  the  opportunity  of 

actaaUy  seeing  a  gummy  liquid  like  office  gum  exuding  directly  from 

the  anterior  opening  of  the  poison-canal  of  the  fangs  of  a  puff  adder,  when 

it  was  much  irritated.    It  occurred  under  these  circumstances :  I  caught 

a  puff-adder  alive  and  held  it  in  my  hand  round  the  throat,  when  it 

^xected  its  fangs  and  again  lowered  them  as  in  the  action  of  biting.    I 

■aw  liquid  exude  from  the  fangs  immediately  from  the  opening  of  the 

poison-canal  and  from  no  other  part,  which  fell  into  the  lower  jaw. 

On  Wednesday  last  I  caught  a  ringhals.    It  occurred  thus  :  as  I  was 
proceeding  with  my  gun  along  the  Flats  at  Rondebosch  accompanied 
by  my  brother,  I  saw  a  snake  with  expanded  hood  glide  almost  be- 
tween my  legs  and  disappear  in  a  hole  two  or  three  yards  in  advance  of 
me.    I  watched  by  the  hole  while  my  brother  went  for  a  spade,  and 
when  he  returned  we  set  to  work  digging  the  reptile  out.    I  had  taken 
but  two  turns  with  the  spade  when  I  saw  the  ringhals,  and  had  just 
time  to  hold  him  down  with  the  spade  about  two  or  three  inches  from 
the  point  of  his  tail,  when  his  head  and  body  appeared  on  the  other 
side  of  thd  spade,  or   rather  between    the  back  of  the  spade  and 
niyself ;  he  immediately  reared  himself  up,  spread  his  hood  widely  and 
struck  at  me,    ejecting  with  great  precision  and  with  a  smothered 
hias  some  liquid  which  glistened  in  the  bright  sunshine  like  crystal.    I 
saw  the  fluid  coming  and  threw  my  head  backward,  but  some  of  it 
reached  my  chin  and  some  fell  on  my  coat.    This  fluid  must  have  been 
ejected  at  last  three  feet.    Soon  after  he  spied  my  brother  and  greeted 
him  with  the  same  compliment,  the  fluid  falling  on  his  hand.    Having 
&t  last  with  some  difficulty  captured  the  ringhals  alive,  we  took  him 
home  and  placed  him  in  a  box  with  a  glass  top,  where  he  *  again  struck 
i     towards  us  repeatedly  and  each  time  ejected  on  the  glass  a  clear  fluid. 
I  have  no  doubt  whatever  that  the  liquid  ejected  was  mainly  saliva,  but  I 
see  no  reason  whatever  to  suppose  that  a  poisonous  snake  of  the  nature 
of  a  cobra  or  ringhals  when  greatly  irritated  cannot  eject  with  its  saliva 
fome  of  the  poison ^that  exudes  from  the  poison-cana),  and  falls,  as  I  have 
Wore  stated  in  speaking  of  the  puff-adder,  into  the  lower  lip. 
I  can  but  affirm  positively  that  a  liquid  does  exude  from  the  poison- 
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canal  of  the  &ng  of  a  snake  when  it  erects  them  and  when  the  fasg 
not  actually  come  in  contact  with  any  object,  and  I  slate  emph 
that  the  nnghals  at  least  can  eject  some  fluid,  whether  saliva  alone 
saliva  mixed  with  poison,  to  a  distance  of  three  feet  if  not  more.    Hi 
question  is,  can  the  liquid  ejected  do  any  harm. 

Dr.  J.  Fayrer  in  his  work  on  the  venomous  snakes  of  India* 
of  the  poison  of  snakes,  writes : — '*  But  there  is  no  doubt,  I  believe,  thil 
notwithstanding  all  that  has  been  said  to  the  contrary,  it  is  capable  cC 
absorption  through  the  numerous  membranes  with  which  it  is  broui^ 
into  contact,  though  with  less  dangerous  effects  than  when  it  is  infr^ 
duced  into  the  blood.    In  certain  experiments  in  which  the  poisoa  of 
the  cobra  was  placed  on  theconjuctiva  of  dogs,  the  symptoms  of  pcdaoDing 
were  rapidly  and  strongly,  though  not  in  aU  cases  fatally,  developed.  .  . 
The  poison  may  be  diluted  with  water,  or  even  ammonia  or  aloohol, 
without  destroying  its  deadly  properties.    It  may  be  kept  for  montte  or 
years,  dried  between  slips  of  glass,  and  still  retain  its  virulence.    It  is 
capable  of  absorption  through  delicate  membranes,  and  therefore  it 
cannot  safely  be  applied  to  any  mucous  surfiEices,  though  no  doubt  iti 
virulence  is  much  diminished  in  the  endosmosis.    It  kills  when  intro- 
duced into  the  stomach,  when  put  into  the  eye,  or  when  applied  to  Ae 
peritoneum.^' 

Perhaps  Mr.  Fisk  can  give  an  instance  of  a  snake  causing  inflammt- 
tion  to  the  eye  by  ejecting  something  from  its  mouth. 

The  power  poisonous  snakes  have  of  exuding  poison  from  the  tang 
without  actual  contact  with  an  object,  and  of  ejecting  saliva  beyond  the 
lips,  was  known  to  Sir  Andrew  Smith,  an  authority  on  South  African 
snakes,  but  he  appears  to  doubt  that  it  can  be  ejected  anything  like 
three  feet.  This  is  what  be  says.  In  speaking  of  the  RinghaiB 
(Sepedon  homachates)  he  remarks,  viz  : — The  aborigines,  as  well  as  the 
colonists,  reckon  this  to  be  the  most  courageous  of  all  the  Soath 
African  snakes,  and  they  highly  dread  the  power  of  its  poison. 
When  in  confinement,  and  irritated,  it  evinces  great  ferocity,  it  (^tens 
its  mouth  so  as  to  be  in  readiness  to  seize  on  any  object  that  maj 
approach  within  its  reach,  and  while  open  the  poisonous  fluid  is  to  be 
seen  distilling  in  drops  from  the  fangs,  which  are  on  such  occasions  alwajB 
raised  to  the  proper  position  for  performing  their  fanctions.  During 
such  periods  of  excitement  it  often  ejects,  by  some  means,  a  portion  of 
the  fluid  to  a  distance  from  its  mouth  ;  and  the  inhabitants  even  affirm 
that  it  is  able  to  cast  it  more  than  several  feet,  and  that  in  doing  so  it 
generally  attempts  to  lodge  it  in  the  eyes  of  men  or  animals.  Elsewhere 
he  says  :  I  shall  take  occasion  to  remark  more  at  length  upon  this  reputed 

gower,  which  he  does  in  speaking  of  the  South  African  cobra  (Naia 
aje).  This  he  says  "is  known  throughout  the  Cape  Colony  by  the  name 
of  ^mtigh'Slang,  and  is  so  called  from  the  power  it  is  supposed  to  posaesB 
of  ejecting  its  poison  to  a  distance.  All  the  cobras  of  South  Africa 
distil  poison  from  the  points  oftheirfengs  when  they  are  much  irritated, 
and  are  able  to  eject  a  portion  of  it  beyond  the  mouth  by  a  forcible 
expiration,  but  that  any  greater  power  than  that  is  possessed  bj  this 
snake  I  am  not  disposed  to  believe  ;  nevertheless  the  'contrary  is  strongly 
mamtained  both  by    the    European  and  native  inhabitants.    Both 
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rf  tliese  affiroi  that  the  snake  in  C|ne8tion  is  able  to  cast  its 
K>i8oii  to  a  distance  of  several  feet,  especially  if  the  wind  be  blowing  so 
»  to  favour  its  object  ;  and  that  it  often  projects  it  into  the  eyes  of 
inv^elcome  intruders,  and  thereby  occasions  a  degree  of  inflammation 
v-hicli  not  uncommonly  terminates  in  loss  of  sight. 

Tlie  oil  of  tobacco  has  a  remarkable  effect  on  snakes.    If  a  little  is 
placed  in  the  mouth  of  a  snake,  in  a  i&^  minutes  it  becomes  perfectly 
rlgidy  as  if  the  muscular  tissue  was  drawn  up  in  lumps  somewhat  re- 
sembling a  crooked  and  knotted  stick;  but  if  rubbed  it 'gradually 
relaxes,  and  appears  none  the  worse  for  the  dose.    This  nuiy  explain 
the  story  of  the  Indian  snake  charmer  being  able  to  turn  a  snake  into 
a  stick  ;  this  feat  is  performed  by  spitting  into  the  snake's  mouth,  then 
placing  the  hand  on  its  head  until  the  reptile  becomes  stiffened  ;  the 
effect  produced  is  in  all  probability  caus^  by  opium  or  some  other 
narcotic  being  introduced  with  the  saliva.    They  then  mb  the  snake 
between  their  hands,  restoring  it  again  to  its  usual  animation.  Of  snakes 
having  a  partiality  for  milk  I  cannot  say  that  I  at  all  believe  the  truth 
of  it.     I  do  not  mean  to  say  that  a  snake  in  its  wild  state  may  not  drink 
milk  if  it  can  possibly  gain  access  to  it,  from  a  pan  or  other  vessel ; 
or  that  in  captivity  it  may  not  be  brought  to  drink  it  freely.    A  s^a-gnll 
will  occasionally  eat  grain  in  a  cornfield  when  times  are  hard,  and  even 
bread  and  milk  when  in  captivity,  and  I  have  seen  an  oyster-catcher,  a 
bird  that  in  its  wild  state  lives  on  molluscs  and  small  fish,  eat  grain  in 
company  with  fowls,  and  take  bread  and  milk  from  a  bowl.    But  that  a 
make  can  suck  a  cow  I  am  perfectly  sure  is  not  only  most  improbable 
but  utterly  impossible.    Most  quadrupeds  have  nearly  as  great  a  dread 
of  snakes  as  man  himself ;  and  it  is  utterly  unworthy  a  moment's  con- 
sideration to  suppose  that  a  cow  (as  I  have  heard  it  stated  and  by  those 
who  ought  to  know  better)  would  allow  a  snake  to  climb  its  leg  and 
quietly  go  en  grazing  while  the  snake  was  taking  its  fill.  The  arrangement 
of  the  t^th,  lips  and  tongue  of  a  snake  render  it  practicably  impossible 
that  it  could  perform  the  feat  of  milking  cows  or  any  other  mammal. 
We  may  as  well  believe  in  faiiy  rings,  the  "  sea-serpent, "  spirit  rapping 
or  any  other  nonsense. 

The  poisonous  snakes  of  South  Africa  number  only  twelve  species, 
they  are  as  follows,  viz  : — 

A.  Ck)lubrine  venomous  snakes,  with  grooved  &ngs  in  front. 

Fam :  Elapidas. 

Naja  haje,  L.     (The  Cobra  ) 

Cyrtophis  scutatus,  Sm.    (Hab.  Kafirland  and  Natal.) 
fclaps  hygisB,  Merr.    (Houseband  of  Cape  Colonists.) 
Dendraspis  angusticeps,  Sm.    (The  Mamba)  10ft.  5in.  to  lift. 
Atractaspis  irregularis,  *  Rein. 

Fam :  Hydridag. 

Pelamis  bicolor,  Daud.    (Black-backed  pelamis.) 
Hab.    Cape  Seas. 

*  The  fangs  of  ibis  snake  are  so  long  and  the  mouth  so  small  as  to  render  it 
very  doubtful  whether  thej  could  be  used  except  to  retain  anything  that  was 
being  swaUowed  from  escaping.    It  Inhabits  the  Eastern  districts  of  Cape  Colony. 
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I  have  bifouglit  an  example  of  this  snake  caught  fit  Ealk  Bay  to 
yon,  for  although  it  is  unlike  the  poisonous  snakes  we  are  meet  fa 

witfi,  and  has  a  comparatively  smaU  fang,  yet  it  is  a  very  poisonous 

according  to  Dr.  Fayrer.  Sea  snakes  sometimes  get  on  board  ei^ 
having  been  puUed  up  with  lines  or  nets ;  and  there  are  sevend  » 
stances  on  record  of  men  having  been  bitten  and  death  being  therodL 


B.  Viperine  snakes,  v.ith  perforated  or  canaliculated  poison  &Dgs  in 

Fam*:  Viperidae. 

Clotho  arietans,  Gray.    (The  Puff-Adder.)  - 
„     atropos,  Linn.    (The  Berg- Adder.) 
„     inornata,  Sm.    (The  Plain  Berg-Adder.) 
„     corriuta,  Sm.    (The  Homed  Adder.) 

Sepedon  haBmachates,  Merr.  (The  Binghals.) 

Causus  rhombeatus,  Wag.    (The  Causus.) 

In  conclusion  I  may  state  that  no  South  African  snakes,  so  far  as  my 
observation  goes,  during  four  years  over  a  large  portion  of  the  Colooy 
and  Basutoland,  are  able  to  spring  off.  the  ground,  neither  can  I  find 
any  recorded  authentic  instance  of  any  South  African  snake  having  been 
seen  to  do  so.  Also  that  snakes  unless  much  provoked,  except  perhaps 
on  exceedingly  rare  occasions,  will  never  attack  man,  but  on  the  con- 
trary will  make  good  their  escape  as  &st  as  they  possibly  can. 


IV.  ELEMENTS  OF  THE  GREAT  COMET  1882  (&).— By  W.U. 
FiNLAY,  B.A.,  F.R.A.S  ,  and  W.  L.  Elkin  Ph.D. 

[Abstract  of  Paper  read  October  25th,  1882.] 


r  =  Sept.  17'  2242  Greenwich  mean  time 
01  =  6r  82'  8"         ) 

0=s  346°  59'  35'     f  Referred    to    the    mean    equinox 
I  =  141°  58'  59'      (  1882.0 

log  ?  =  7  888881  ) 

These  elements  are  founded  on  two  meridian  observations  on  Sept 
17,  22,  an&  extra-meridian  ones  on  Sept.  28.  The  observations  are 
corrected  for  aberration  and  parallax  from  approximate  elements  pre- 
viously derived.  They  represent  the  middle  place  almost  exactly,  and 
give  for  the  distance  of  the  comet  from  the  centre  of  the  sun  at  the  moment 
when  we  saw  it  disappear  at  the  limb  on  the  afternoon  of  Sept.  17 

963'.2 
which  is  only  5*.  5  in  excess  of  the  tabular  value  of  the  sun's  semi- 
diameter. 

Attention  was  called  to  the  great  similarity  of  the  above  elements  to 
those  of  the  comets  of  1843  and  1880,  but  the  authors  were  of  opinion 
that  these  comets  were  not  returns  of  the  same  comet  but  that  they  all 
were  undoubtedly  members  of  one  family. 


■ 

ov.  29,  1882.]    Mr,  Tripp^  on  the  River  Buffalo,  <fec*  16 

.  THE  RIVER  BUFFALO,  ITS  WATERSHED  AND  FLOW  IN 
CONNECTION  WITH  THE  RAINFALL.— By  William  B, 
Tmpp,  Assoc.  M.  Inst.G.E. 

[Communicated  by  the  President.  Reid  November  29th,  1882.] 

In  the  early  part  of  1 880  the  writer  havtng  been  appointed  Re>ident 
Sogineer  of  new  waterworks  at  King  William's  Town,  commenced 
observations  on  the  River  BnflFalo  and  its  sources,  from  which  that  im- 
portant town  draws  its  water-supply,  to  the  results  of  which  as  well  aa 
k>  those  of  the  rainfall  he  now  begs  to  call  attention. 

1 .  This  paper  was  accompanied  by  three  descriptive  drawings,  viz.  :— 

ly  2  &  3.  Diagrams  showing  the  actual  flow  of  the  river,  both 
at  Izeli  and  the  town  dam  at  King  William's  Town  ;  the  ex- 
treme heights  of  the  floods  are  not  in  many  cases  attempted 
to  be  represented.  The  rainfall  each  day  at  the  Botanical 
Gardens,  King  William's  Town,  is  also  shown. 

4.  A  plan  of  the  watershed  of  the  Buffalo— adapted  from  the  Map 

of  the  Eastern  Border  Districts  of  the  Cape  Colony,  compiled 
in  the  oiBce  of  the  Surveyor-General,  Cape  Town,  from, 
various  surveys — showing  the  surrounding  contiguous  water- 
sheds. 

5.  A  longitudinal  section  or  profile  of  the  River  along  its  wind- 

ings from  the  highest  springs  on  the  slopes  of  Isidingi  to 
the  sea  at  East  London. 

2.  Definite  observations  on  such  matters  would  seem  to  be  much 
required  in  South  Africa ;  much  capital,  for  instance,  having  been 
expended  in  erecting  water- worked  machinery  on  the  stream  under  con- 
sideration, which  such  observations  would  show  to  be  of  too  int-er- 
mittent  a  nature  to  afford  sufficient  power  to  work  it  continuously,  and 
theref'.re  the  steam  engine  or  some  other  motive  power  would  seem  to 
be  a  preferable  or  a  necessary  adjunct  to  the  water  wheel  or  turbine. 

StUI  more  important  and  necessary  are  such  observations  for  laying 
out  works  for  irrigation  or  town  water  supply. 

8.  The  River  Buffalo  has  its  chief  sources  in  the  Perie  Bush,  the 
fountains  issuing  from  the  slopes  of  the  hills  at  an  elevation  in  some 
cases  of  nearly  4,000  feet  above  the  level  of  the  sea. 

The  effect  of  a  range  of  mountains  in  condensing  vapours  driven  on 
to  them  and  causing  rain  is  well-known.  In  the  case,  however,  of  a 
barren  and  denuded  range  of  hills,  a  very  large  proportion  of  the  rain- 
fall quickly  runs  off,  and  the  issuing  stream  is  intermittent  and  partakes 
of  the  character  of  a  mountain  torrent. 

Now  whatever  effect  the  clothing  of  hills  and  valleys  with  foliage  and 
herbage  may  have  on  the  production  of  rainfall,  and  it  is  no  doubt  a 
very  important  one,  still  one  of  the  most  useful  as  well  as  apparent 
effects  of  the  process  appears  to  be  that  by  its  means  the  whole  water- 
shed is  converted  into  a  storage  reservoir,  absorbing  and  retaining  for 
ft  long  period  a  large  proportion  of  the  rainfall,  preventing. its  too  rapid 
VOL.  Ill,  / 
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evaporation,  and  regulating  the  discharge  to  an  equable  flow  sp: 
health  and  fertility  along  its  course. 

There  is  also  this  difference  between  vegetable  growth  and  maantaad 
ranges^  which  brings  the  former  subject  within  reach  of  practical  cs^ 
periment^  that  whereas  we  are  perforce  compelled  to  accept  the  latter  m, 
we  find  them,  the  former  may  be  increased  and  the  water  supply  is^ 
proved  and  regulated  with  its* growth,  and  vice  versa,  i 

To  what  extent  the  destruction  of  the  Perie  Bush  has  changed  Um^ 
character  of  the  Buffalo  from  that  of  a  steadily  flowing  stream  to  aa^ 
intermittent  torrent,  the  observations  taken  by  the  writer  extend  over  too 
short  a  period  to  enable  him  to  speak  with  any  certainty.    That 
Forest  is  gradually  disappearing  there  can  be  no  doubt,  and  the 
probability,  judging  from  experience  gained  elsewhere,  is  thac  such 
change  is  taking  place. 

4.  The  total  area  of  the  watershed  draining  into  the  Buffalo  is  from 
450  to  500  square  miles,  and  it  is  bounded  by  the  ridges  dividing  it  ' 
the  watersheds  of  the  Eeiskama  and  the  Eabousie,  the  Chalumna 
the  Gonubie,  the  Igulu  and  the  Nahoon,  the  Igoda  and  a  few 
smaller  streams  flowing  into  the  sea  to  the  S.W.  of  East  London. 

The  main  pcdnts  around  the  watershed  are  the  Perie  Mountain,  culini- 
nating  inlsidingi  or  Mount  Eemp,  Debe  Nek  on  the  West,  and  the 
high  ground  near  Eei  Road  Railway  Station  on  the  East,  Tamacha 
Heights  and  the  ridge  along  which  the  old  road  to  East  London  passes 
on  the  East,  and  the  corresponding  ridge  on  the  West  along  which  the 
new  road  passes.  The  greatest  length  of  the  watershed  is  from  70  to 
80  miles,  measured  in  a  direct  line  from  East  London  to  Mount  Eemp 
or  Debe  Nek,  which  are  each  about  equidistant  from  it ;  and  its  greatest 
width  from  20  to  30  miles  from  Tamacha  Heights  to  those  near  Kei 
Road  Station. 

The  total  length  of  the  river  along  the  windings  of  the  principal 
channel  is  about  70  miles. 

5.  The  portion  of  the  river  more  immediately  under  observation  is 
that  from  which  the  water  supply  of  King  William's  Town  has  for  many 
years  been  taken,  and  this  part  is  chiefly  supplied  from  two  streams,  viz., 
the  Buffalo  proper  and  the  Wytela  stream,  whose  junction  takes  place 
about  10  mues  above  the  town,  measured  along  the  channel.  Other 
streams  such  as  the  Balasi  join  it  between  that  point  and  the  town  dam, 
but  they  are  not  continuous,  ceasing  to  flow  in  the  dry  seasons. 

The  area  of  watershed  above  the  junction  of  the  above  two  streams 
is  from  80  to  90  square  miles.  The  portion  drained  by  the  Buffalo  is 
larger,  has  much  higher  mountains,  and  a  greater  area  still  covered  with 
tbi-est,  consequently  the  discharge  from  it  is  much  greater  than  that  from 
the  watershed  of  the  Wytela. 

Below  thi3  junction  down  to  the  town  dam  by  which  the  water  is 
diverted  into  the  furrow  supplying  King  William's  Town,  the  stream 
passes  through  farms  occupied  by  German  immigrants,  and  has  its  chan- 
nel cut  deep  below  the  level  of  the  adjoining  lands  down  to  the  rock, 
the  banks  on  each  side  eihibiting  a  bed  of  rich  soil  resting  on  a  deep 
loamy  deposit. 
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"he  successive  beds  of  loam  seen  in  a  passage  down  the  valley  present 
appearance  of  having  been  the  beds  of  a  scries  of  lakes  at  one  time 
oaaded.  by  the  snccessive  outcrops  of  the  strata  of  rocks,  whose  dip 
Qghi  slight  is  saitable  in  direction  for  producing  such  efiPect,  but  by 
rioTi  the  rocks  were  gradually  lowered,  and  the  lakes  were  at  the  same 
le  gradually  being  filled  by  matter  washed  down  from  the  hills  ;  by 
!8e  combined  processes  all  the  waters  were  at  length  gathered  into 
i  channel,  which  was  gradually  deepened  until  the  channel  was  con- 
oiiflly  formed  on  the  underlying  rock  beds. 

Other  temporaiy  channels  have  left  maiks  of  their  existence,  and  ap- 
BX  to  have  acted  as  feeders  or  drains  eventually  rendered  unnecessary 
'  the  deepening  and  widening  of  the  main  drain  or  channel. 
Marks  of  floods  may  be  distinguished  by  debris  washed  up  in  places 
me  30  feet  above  the  present  bed  of  the  river. 
Causes  such  as  those  attempted  to  be  described  above  will  account  for 
le  feequent  steep  approaches  to  "  drifts  "*  walled  in  on  each  side  by  high 
inks  of  loam,  wnich  form  such  a  characteristic  feature  in  South 
ifrican  sceneiy. 
6.  The  rainfall  at  King  William's  Town — from  the  valuable  observa- 
ions  taken  at  the  Grey  Hospital  since  the  year  1868  by  Dr.  Egan— 
aay  he  taken  at  an  average  of  27  inches  yearly,  of  which  the  normal 
listribution  throughout  the  year  is  as  follows  : — Rather  more  than  one- 
liiid  of  the  whole  quantity  falls  in  the  summer  months,  from  January 
JO  March,  and  rather  less  than  that  quantity  during  the  spring  months, 
October  to  December.  About  one-sixth  of  the  whole  falls  in  the  autumn, 
from  April  to  June,  and  rather  less  than  one-sixth  in  the  winter,  frgm 
July  to  September. 

The  wettest  observed  year  was  1876,  when  87  inches  fell,  and  the 
driest  was  1878,  when  the  total  fall  did  not  amount  to  15  inches. 

The  heaviest  fell  on  record  was  in  May,  1872,  when  about  9^  inches 
fell  in  three  days,  of  which  nearly  8  inches  fell  during  6  hours  only. 
The  last  great  flood  in  the  river  is  said  to  have  occurrea  in  1876,  others 
having  previously  taken  place  in  1874.  Since  1877  a  succession  of  dry 
years  has  ensued. 

There  is  usually  a  drought  in  winter,  and  the  rainy  season  is  usually 
inaugurated  by  a  heavy  fall  just  about  the  end  of  September  or  the  be- 
ginning of  October.  Some  years  are,  however,  exceptional ;  for  instance, 
the  winter  of  1881  was  very  wet,  while  during  the  spring  of  1881  and 
summer  of  1882  the  rainfall  was  more  than  8  inches  below  the  average. 
It  is  to  be  regretted  that  no  record  extending  over  any  considerable 
period  has  been  kept  of  the  rainfall  in  the  rerie  Mountains.    It  is 
Cftrtain,  however,  that  rains  are  more  frequent,  as  they  are  probably  much 
more  copious  than  at  King  William's  Town.  From  returns  published  in 
the  report  of  the  Meteorological  Commission  for  1881,  it  appears  that 
the  fall  during  the  first  three  and  last  three  months  of  the  jear  in  the 
Perie  Forest  was  about  one-third  more  than  that  at  King  William's  Town 
^UTing  the  same  periods,  while  the  fall  in  the  month  of  September  was 
about  the  same  in  both  places. 

♦  Fords, 

/8 
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7.  With  80  variable  a  rainfall  it  may  be  supposed  that   the  fiov 
the  river  is  extremely  changeable. 

The  ordinary  flow  ma^  be  taken  at  from  4^  million   gallons  per 
in  dry  seasons,  to  21}  million  gallons  per  day  m  wet. 

The  minimum  flow  is  from  about  2  millions  to  nine  hundred  th< 
gallons  per  dav.  When  the  stream  falls  to  that  point,  even  in  dry 
it  is  apparently  invariably  replenished  by  small  "freshets  **  due  to 
high  up  in  the  mountains  raising  the  flow  for  the  time  np  to  the 
13^  to  18  million  gallons,  and  these  occurring  at  frequent 
constantly  replenish  the  river  and  prevent  its  being  altogether  dried 
in  the  long  droughts. 

An  'mmense  volume  of  water  rushes  down  the  river  in  the  h^^ 
"  freshets.^  Even  a  flood  raising  the  water  only  2^  feet  at  the  t^wn 
would  carry  down  at  the  rate  of  more  than  750  million  gallons  per 
and  a  5-feet  flood  more  than  three  times  that  amount.  These,  however, 
only  floods  of  a  very  minor  order,  of  which  some  3  or  4  occur  each 
About  every  few  years,  some  say  seven,  a  period  of  "  heavy  freshets ''li 
said  lo  occur,  which  are  sufficiently  violent  to  clear  out  the  sand  bar  al 
the  mouth  of  the  river,  rendering  the  harbour  accessible  for  the  time  to 
large  vessels. 

Bains  from  the  coast  often  hardly  aflfect  the  upper  parts  of  the  rrfcr, 
while  those  in  the  bush  are  often  only  known  of  in  the  town  from  thdr 
effects  on  the  river.  Storms  often  iollow  the  summits  of  the  hills  and 
are  hardly  noticeable  in  the  valleys. 

The  quantity  of  water  flowing  at  the  abovenamed  junction  of  the  inro 
principal  branches  frequently  appears— as  may  be  seen  by  looking  at  th€ 
diagrams  accompanying  this  paper — ^particularly  in  dry  se^asons,  to  be 
greater  than  that  at  the  town  dam  10  miles  below. 

This  may  be  of  course  accidental  at  times  owing  to  the  long  time — 
vaiying  from  24  hours  to  3  or  4  days — ^that  a  freshet  in  the  upper  parts 
takes  to  travel  along  the  windings  and  All  all  the  pools  of  the  river,  and 
mnke  itself  felt  at  the  lower  parts.    But  the  writer  is  of  opinion  that  the 
difference  is  more  than  accidental,  and  that  the  stream  in  the  upper  part 
is  more  constant,  i.e.  that  it  does  not  rise  so  high  or  fall  so  low  at  the 
upper  point  as  at  the  lower,  and  this  is  explained  m  the  following  manner : 
— After  heavy  rain  all  the  temporary  feeders  run  down  in  torrents,  and  this 
raises  the  lower  part  of  the  river  in  a  rapidly  increasing  ratio  as  compared 
with  the  upper.    When,  however,  all  these  feeders  -cease  to  flow  after  a 
long  drought,  the  loamy  banks  absorb  a  large  proportion  of  the  flow — the 
water  boiii^  frequently  seen  wetting  them  at  least  one  foot  above  the 
gnrfiiccj  of  the  river,  being  drawn  up  by  capillary  attracbi  ai — and  then 
there  is  a  greater  waste  of  water,  this  bcinj;  miicli  more  folt  through  the 
bare  formed  lands  than  where  the  stream  has  just  issued  from  the  forest, 
consequently  the  flow  decreases  until  the  stream  reaches  the  next  perma- 
nent feeder, 

'*  Freshets  "  or  "  Floods "  might  be  always  foretold,  were  observers 
always  on  the  spot,  sometimes  a  longer  sometimes  a  shorter  period  l)efon}- 
hand.  When  t^g  floods  come  they  api>ear  ahncst  suddenly,  workmen 
hailing  to  make^haste  to  escape  them,  if  such  are  engaged  in  engineering 
works  in  the  bed  of  the  river. 
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18  owing  to  their  being  caased  by  a  heavy  rainfall  at  a  distance, 
ad  as  the  volume  increases  by  continued  fall  of  rain  the  back  waters 
vertaie  those  in  advance  by  the  greater  velocity  due  to  their  increased 
'oltxroe.  This  effect  of  floods  caused  by  raina  at  a  distance  is  always 
a*  're  or  less  observed. 

On  I  he  Vaal  River,  I  understand,  the  Engineers  engaged  on  the  works 
>f  tlie  Kimberley  Waterworks  can  hear  of  advancing  floods  as  much  as  a 
Fortnight  before  their  arrival,  and  consequently  take  every  precaution 
bHefbreoand. 

1?he  same  has  been  observed  in  large  valleys  such  as  that  of  the 
Trent  at  Burton,  where  floods  can  be  predicted  and  prepared  for  by 
obaeiTTing  the  amount  of  rainfall,  and  doubtless  in  many  other  places. 

8.  The  question  of  the  future  of  the  River  BufPalo  and  streams  like  it 
IB  an  important  one,  particularly  for  the  towns  and  &rms  situate  on  their 
Y>ank8. 

One  thing  appears  to  be  very  probable,  that  by  the  different  destruc- 
tive agencies  of  bush  fires,  Kaifir  hut  builders,  sawyers,  as  well  as 
cnltivators  of  the  soil,  the  area  of  watershed  covered  with  **  bush  "  or 
luxuriant  vegetation  will  year  by  year  become  more  circumscribed,  and 
Vhe  flow  of  stream  will  become  year  by  year  more  variable,  and  at  last; 
the  natural  storage  ground  being  destroyed,  the  rain  will  run  off  as  soon 
as  it  fills,  causing  the  stream  bed  alternately  to  present  the  appearance 
of  a  torrent  and  a  dry  assemblage  of  boulders. 

When  the  effect  of  this  begins  to  be  sensibly  felt  artificial  storage 
reservoirs  will  bo  required  to  equalise  the  flow,  taking  the  place  of  the 
natural  one  destroyed  ;  the  expense  of  these  will  be  considerable,  and 
their  result  only  partially  to  restore  the  character  of  the  stream. 

9.  In  conclusion  the  writer  would  venture  to  urge  th )  importance  of 
re^lar  observations  in  the  flow  of  streams  in  connection  with  the 
rainfall. 

In  order  to  do  this  effectually  rain  gauges  should  be  fixed  at  carefully 
chosen  positions  all  over  the  area  of  the  watershed. 

There  can  be  little  doubt  that  as  the  importance  of  these  subjects 
becomes  more  widely  felt  Government  will  undertake  as  a  duty,  more  and 
more,  the  protection  of  the  natural  advantages  bestowed  on  countries  with 
a  view  of  benefitting  the  inhabitants  under  their  rule,  and  will  take 
greater  pains  to  study  the  phenomena  of  Nature. 


VI.  NOTE  ON  THE  (ALLEGED)  SUICIDE  OF  THE  SCORPION. 
— By  C.  Lloyd  Morgan,  F.G.S.,  Assoc.  R.S.M. 

[Read  Fejiuary  27th,  1883.] 

'  There  is  a  current  belief,  in  this  colony  and  elsewhere,  that  the  scor- 

iiion,  under  certain  irritating  circumstances,  will  commit  suicide.  If, 
or  example,  a  scoipion  be  placed  within  a  ring  of  burning  grass  he  is 
0aid  to  inflict  on  hunself  a  death  wound  with  his  own  sting.    I  have 
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eonyet'sed  with  many  people  who  are  firmly  convinced,  on  the  CTideadK/ 
of  their  own  obseryation,  that  this  suicide  actually  does  take  place.  Aai^ 
on  the  croas-examination  of  the  witnesses  I  have  foond  it  exceedio^ 
difficult  to  learn  the  exact  manner  in  which  the  suicide  is  effe<?te 
whether  it  is  resorted  to  after  ineffectual  attempts  to  escape,  wbetl« 
death  is  immediate,  and  whether  any  attempts  were  made  to  asoertain  if 
the  heat  alone  were  not  sufficient  to  cause  cteath. 

This  question  of  scorpion  suicide  has  been  discussed  in  the  pages  €# 
Nature  (Vol.  IX.  pp.  29-47,  Vol.  XX.  pp.  553-577),  and  Dr. 
Thomson,  on  the  strength  of  some  observations  related  to  him  hj 
eye-witness,  lent  the  weight  of  his  authority  to  the  view  that  sooriHOB- 
Buicide  is  a  fact.  Mr.  &.  J.  Bomanes,  however,  commenting  wpou  Dr. 
Allen  Thomson's  letter,  writes,  in  his  volume  on  Animal  Intelligence 
(p.  225),a8  follows  : — "  Still  I  think  that  so  remarkable  a  fiact  nnqu^ioo- 
ably  demalids  further  corroboration  before  we  -should  be  justified  in 
accepting  it  unreservedly.  For  if  it  is  a  fact,  it  stands  as  a  unique  case 
of  an  instinct  detrimental  alike  to  the  individual  and  the  species." 

A  year  or  two  ago — at  the  time  of  the  publication  of  Dr.  Allea 
Thomson's  letter — I  made  a  few  experiments  and  observations  on  the 
two  Cape  species  with  which  I  am  acquainted.  The  names  of  theBB 
species  I  do  not  know,  and  Mr.  Trhnen  informs  me  that  he  has  had  no 
opportunity  of  determining  them.  The  larger  of  these  two  specie- 
individual^  of  which  I  have  found  to  weigh  75  grains—  is  found  uudec 
stones  and  under  the  large  round  ant-balls  of  the  Cape  Mats.  The  ooknir 
is  brown,  and  the  pincers  of  the  large  chelate  pedipalpi  are  short  and 
fet.  The  smaller  of  the  two  species  I  have  found  for  the  most  part  undtf 
the  bark  of  (decaying  tree  stumps,  but  sometimes  under  stones  on  the  moun- 
tainside. The  weight  of  the  larger  individuals  of  thii?  smaller  species  is 
about  8  grains,  the  colour  is  a  dark  sage  green  with  brown  spots  ;  tii6 
pincers  of  the  pedipalpi  are  longer,  in  proportion,  than  in  the  other 
species.  As  the  experiments  I  then  made  led  to  negative  results,  I  did 
not  think  it  advisable  to  describe  them  until  \  should  have  had  further 
opportunities  of  adding  to  their  number  and  varying  them. 

I  have  recently  resumed  these  experiments  and  obs:rvations.  My 
object  has  been  to  drive  the  individual  under  observation  to  despair, 
under  such  conditions  as  enabled  me  to  watch  carefully  for  any  act  of 
self-destruction  ;  and  whenever  possible,  to  examine  the  scorpion  after 
death  for  any  wound  such  as  miyht  be  inflicted  by  the  sting.  I  will 
now  briefly  describe  the  nature  of  my  experiments. 

1.  Guided  by  a  letter  written  to  Nature  by  Mr.  W.  G.  Biddie  (VoL 
XI.)  and  quoted  by  Mr.  Romanes  in  his  Animal  Intelligence,  I  treated 
several  individuals  as  follows.  I  enclosed  the  scorpion  in  a  glass  bottle, 
or  wooden  box  covered  with  glass  slides,  and  focused  the  rays  of  our 
summer  sun  on  his  back.  This  I  continued  in  some  cases  until  death 
ensued.  Under  this  treatment  the  scorpion  gets  exceedingly  excitedi 
and  again  and  again  strikes  across  and  over  the  heated  spot,  as  if  endea* 
vouring  to  remove  the  source  of  iiritation.  In  no  case  was  I  able  to 
observe  any  act  of  suicide.  I  will  here,  however,  quote  per  contra  what 
was  Mr.  Eddie's  experience.     "  This  experiment,   he  says,  *'  was  re» 
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9ome  four  or  five  times  with  like  results  [that  is  to  say,  causing 
jreat  annoyance  to  the  individual  under  observation],  but  on  trying  it 
>nce  again^  the  scorpion  turned  up  its  tail  and  plunged  the  sting,  quick 
IS  lightning,  into  its  own  back.  The  infliction  of  the  wound  was 
BoUowed  by  a  sudden  escape  of  fluid,  and  a  friend  standing  by  me  called 
out,  '  See,  it  has  stung  itself,  and  it  is  dead ';  and  sure  enough  in  less 
blian  halt  a  minute  life  was  quite  extinct." 

2.  A  second  method  of  experimenting  which  I  adopted  was  to  enclose 
tlxe  scorpion  in  a  glass  bottle  and  veiy  gradually  heat  the  bottle  over  a 
citndle  flame,  as  this  method  admits  of  the  most  careful  watching  of  the 
individual  undergoing  torture.    I  have  killed  some  twenty  or  thirty 
iikdividuals  in  this  way.    The  creatures  very  commonly  pass  the  sting 
over  the  body  as  if  to  remove  some  irritant.    Poison  exudes  from  the 
point  of  the  sting  and  coagulates  when  the  heat  is  great.    I  have  not 
Been  anything  like  the  self-infliction  of  a  wound.    I  may  here  mention 
that  whenever  I  have  inflicted  a  wound  on  a  scorpion  by  means  of  a 
needle  or  otherwise  a  colourless  liquid  has  at  once  exuded  from  the 
body.    Mr.  Biddie  mentions  "  a  sudden  escape  of  fluid."    1  have  carefully 
watched  for  this  as  a  sign  of  a  self-inflicted  wound,  but  have  never  seen 
any  sign  of  such  escape  of  liquid.    I  should  mention,  however,  that  in 
the  case  of  one  individual,  which  I  killed  in  this  way,  I  found  on  ex- 
amining the  scorpion  after  death  an  irregular  hole  in  one  of  the  tergal 
plates,  somewhat  to  one  side  of  the  medial  line.    The  wound  did  not 
appear  to  me  to  be  a  fresh  one :  it  did  not  appear  to  be  such  a  one  as 
^rould  be  inflicted  by  the  creature's  own  sting :  there  was  no  appearance 
of  the  recent  exusion  of  any  liquid  matter. 

3.  I  was  somewhat  surprised  at  the  results  I  obtained  by  the  method 
of  experimenting  commonly  resorted  to,  namely,  surrounding  the  scor- 
pion with  a  ring  of  fire.    My  first  experiment  on  this  method  I  made 
in  the  following  way.    I  took  a  newspaper,  moistened  a  ring  about  a 
foot  in  diameter  with  alcohol,  and  placed  the  scorpion  within  the  ring. 
The  paper  was  by  this  time  alight.    The  scorpion  without  hesitation 
walked  through  the  fire  and  tried  to  make  his  escape.    I  varied  the  ex- 
periment.   I  made  a  ring  of  red  hot  wood  embers  and  placed  the  scor- 
tion  in  the  middle.    He  pushed  his  way  out,  displacing  two  of  the  em- 
ers.    I  made  a  better  fire- wall  and  put  him  in  the  middle  again.    He 
crept  over  the  embers.    I  then  placed   him  in  the  midst  of  a  ring  of 
emoers  on  the  flat  and  much  heated  stones  of  the  fireplace.    He  crept 
over  the  embers  again,  but  this  time  died  before  he  could  escape.  I  varied 
the  experiment  again.  I  placed  a  layer  of  a  quarter  of  an  ijich  of  alcohol 
in  a  shallow  vessel,  lit  the  alcohol,  and  placed  the  scorpion  in  the  midst 
of  the  burning  spirit.    Once  more  :  I  placed  a  similar  layer  of  alcohol 
in  the  shallow  vesaei,  but  formed  an  island  in  the  middle.    I  then  lit 
the  alcohol  and  placed  the  scorpion  on  the  island.    In  one  case  the  scor- 
pion fell  over  into  the  burning  spirit ;  in  a  second  case  I  found  that  the 
Bcorpion  was  dead,  death  having  been  caused  by  the  heat,  for  in  this 
case  there  was  no  striking  by  the  tail  along  and  across  the  back  as  is  so 
usually  the  case,  the  creature  having  directed  its  sting  towards  the  pro- 
jecting pieces  of  stone  on  his  island. 


82  Mr.  Morgan,  NoU  on  the  {alleged)  [Feb. 


4.  Dr.  Allen  Thomson's  friend  was  in  the  habit  of  causing  s<x]^ 
to  commit  suicide  by  suddenly  exposing  them  to  a  bright  light.  Tla 
was  so  successful  that  "  it  wa§  adopted  as  the  best  plan  of  getting 
of  the  animals."  I  have  tried  this  experunent  bnt  with  no  result  Oa 
turning  over  ant  balls  I  have  repeatedly  exposed  a  scorpion,  hitherto 
in  complete  or  almost  complete  darkness,  to  the  full  glare  of  &>nth  Afii- 
can  sunshine.  I  have  also  held  scorpions  by  means  of  a  pair  of  fonxpi^ 
grasping  one  of  the  pedipalpi,  against  the  globe  of  a  lamp,  thus  exposmg 
them  to  a  bright  glare  and  a  considerable  amount  of  heat.  The  scor- 
pions sting  at  the  forceps  and  at  the  glass,  wetting  both  with  their 
poison. 

5.  In  another  experiment  I  moistened  the  bottom  of  a  large  beaker 
with  a  thin  la^er  of  sulphuric  acid  (concentrated),  and  put  in  a  scorpion. 
The  creature  died  in  a  few  minutes.  I  have  also  tried  other  strong  ackb 
and  a  concentrated  solution  of  potassium  hydrate.     In  no  case  cooki 
I  observe  any  act  of  suicide. 

6.  In  another  experiment  I  placed  a  small  pellet  of  phosphoras  on  the 
back  of  a  scorpion,  and  lit  the  phosphorus  with  the  toucn  of  a  heated 
wire.  The  creature  tried  to  remove  the  phosphorus  with  its  sting, 
carrying  away  some  of  the  burning  material. 

7.  I  have  also  tried  the  eflfect  of  electric  shocks.  The  scorpions  per- 
sistently struck  at  the  wire  from  the  battery,  but  did  not  commit  suicide. 

8.  I  have  drowned  scorpions  in  water,  alcohol  and  ether,  and  kiJl^ 
them  by  placing  them  in  a  bottle  with  a  piece  of  cotton  wool  moistened 
with  benzine.    No  suicide. 

9.  My  last  experiments  are  I  think  among  the  most  interesting.  I  held 
a  scorpion  by  one  of  the  pedipalpi  with  a  pair  of  forceps  and  gra^)ed 
the  sting  with  a  second  pair  of  forceps.    I  then  held  the  individual  near 
the  globe  of  a  lamp  until  in  his  anger  he  had  emitted  a  drop  of  poison 
which  collected  on  the  end  of  the  sting.    Beading  the  tail  backwards 
over  the  back  I  then  forcibly  inserted  the  sting,  and  released  the  scor- 
pion, keeping  him  under  an  inverted  tumbler.    In  no  case  (I  have  tried 
the  experiment  on  9  individuals)  has  death  ensued  in  less  than  \\  hours. 
In  one  case  the  creature  became  helpless  after  a  quarter  of  an  hour,  re- 
covering again  after  the  lapse  of  a  similar  time  ana  dying  in  about  four 
hours.     This  individual  was  the  firet  I  experimented  on  in  this  way,  and 
I  held  him  in  the  forceps  across  the  thorax  instead  of  by  the  pedipalpus. 
I  am  convinced  that  some  poison  gained  admittance  to  the  wound  in 
each  case.    It  is  well  to  notice,  however,  that  very  much  more  wooldi 
in  all  probability,  be  injected  in  the  case  of  a  voluntary  sting. 

Members  of  the  society  will  see  on  the  table  a  scorpion  of  the  lai^ 
species.  That  scorpion  I  caught  at  1 1  o'clock  this  morning.  I  at  once 
pierced  him  in  three  places  with  his  own  sting,  on  which  in  each  case 
was  a  drop  of  the  poison.  In  the  last  inoculation  I  held  the  sting  in  the 
wound,  and  squeezing  the  bulb  of  the  sting  with  the  pincers  forcibly 
ejected  poison.     The  creature  is  alive  and  active.  . 

Such,  then,  are  my  experiments  and  observations  on  this  subject. 
The  conclusion  I  arrive  at  is  that  neither  of  the  two  species  on  which 
these  experiments  were  made  have  any  suicidal  instinct.    I  am  inclined- 
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fcliink  that  the  current  belief  arises,  partly  from  the  fact  that  the 
Lorts  of  the  scorpion  to  remove  the  source  of  irritation  (or  an  imagined 
arce)  are  put  down  by  those  who  are  not  accustomed  to  accurate  ob- 
rvation  as  efforts  at  suicide,  partly  from  the  tendency  to  fancy  one 
es  that  which  one  expects  to  see.  On  one  occasion  I  called  in  one  of 
J  servants  to  watch  tiie  experiment  of  gradually  heating  a  scorpion  in 
glasss  vessel.  The  creature,  as  is  usually  the  case,  began  moving  its 
ing  across  and  over  its  back.  Upon  which  my  servant  exclaimed  ; 
See,  it  is  stinging  itself."  I  do  not  wish  to  imply  that  such  cases  of 
Ueged  scoi-pion  suicide  as  that  recorded  by  Mr.  Biddie  are  merely  in- 
banoes  of  careless  observation.  But  I  do  wish  to  state  clearly  that  after 
nakin^  a  series  of  observations  as  carefully  as  I  could  on  a  large  nnm- 
ler  of  individuals,  I  cannot  record  a  single  instance  of  clear  and  unmis- 
akeable  scorpion  suicide. 

For  the  sake  of  those  who  are  unacquainted  with  the  nature  of 
biological  problems  it  may  be  well  to  state  clearly  my  object  in  the 
Rbove  described  investigation. 

The  view  that  scorpions  possess  an  instinct  of  self-destruction  which 
i& brought  into  p^ay  when  the  creatures  are  hard-pressed,  is  one  that  is 
supported  by  scientific  authority  of  acknowledged  weight.    Now  if  this 
habit  of  committing  suicide  be  an  established  fact,  we  have  in  scorpions 
a  highly  persistent  type  of  creatures  who  inherit  a  habit  detrimental 
alike  to  the  individual  and  the  species.    Scorpion  suicide,  therefore,  if  a 
fad,  X9  one  of  the  strongest  individual  ernes  against  the  theory  of  Evolution 
by  Natural  Selection  that  is  presented  fo  v^  in  the  animal  kingdom.    It 
has  seemed  to  me  that  the  only  way  of  settling  the  question  is  by  the 
direct  appeal  to  experiment.    But  is  the  theory  of  natural  selection  of 
sufficient  importance  in  its  bearing  upon  human  life  and  human  pro- 
gress to  justify  the  infliction  of  pain  upon,  say,  60  scorpions  ?  I  am 
one  of  those  who  believe  that  it  is.    I  am  one  of  those  who  believe  that 
the  theory  of  evolution  has  enormously  influenced  human  thought  and 
action,  and  is  destined  to  influence  it  in  a  constantly  increasing  degree. 
I  believe  that  much  of  the  moral  and  intellectual  progress  of  our  race 
is  indissolubly  associated  with  this  theory  of  evolution.  I  may  be  wrong 
in  that  opinion,  but  that  is  the  opinion  I  hold,  and  holding  that 
opinion  it  became  to  me  a  duty  to  do  something  towards  settling  a 
question  which  seemed  to  me  to  be  of  so  great  importance  in  its  bearing 
on  the  evolution  theory.    And  it  has  been  my  object  to  do  the  work  as 
far  as  I  could  thoroughly  and  once  for  all.    I  believed  that  if  I  could 
show  that  even  under  torture  scorpions  do  not  commit  suicide,  the 
view  that  they  do  so  when  irritated  by  the  bright  light  of  a  candle 
flame  became  highly  improbable.    To  establish  a  negative  in  the  face 
of  positive  assertions  is,  however,  diflJcult,  and  I  considered  it  necessary 
to  experiment  upon  a  number  of  individuals.    There  are  some,  however, 
who  consider  such  experiments  unnecessary  because  the  theory  'of  evo- 
lution is  now  so  stron-Tfly  established  that  scorpion  suicide  is  a  piori 
impossible.    But  I  hold  it  to  be  dangerous  in  the  extreme,  in  the  present 
position  of  science,  to  set  up  the  theory  of  evolution  as  a  doctrine  from 
which  to  draw  deductions  unchecked  by  an  appeal  to  Nature  where  such 
(Appeal  is  posnible. 


« 

24  Mr.  Trimen,  Me  m  Tinea  Vaatella  (Zeller)  :       [Feb.  21| 


VII.  NOTE  ON  TINEA  VASTELLA  (ZELLER) :  A  SOUTa 
AFRICAN  MOTH  WHOSE  LARVA  FEEDS  ON  HORN.— B| 
Roland  TrimeNi  F.L.S.,  etc.,  Curator  of  the  South-AfricaB 
Museuvd. 

[Read  February  27tb,  1883.] 

Mr.  F.  Outhrie  has  handed  to  me  a  ram's  horn  from  the  Giaaff-Reine^ 
district  of  the  Colony,  which,  at  his  request,  was  sent  to  him  as  a  sample 
of  the  manner  in  which,  according  to  his  correspondent,  horns  left 
exposed  in  the  veldt  "  took  root ''  in  the  ground.  It  will  be  seen  that 
the  horn  in  question  bears  on  the  convexity  of  its  widest  curve  near  the 
base  a  mass  of  earth  everywhere  penetrated  by  root-like  bodies  attached 
to  the  horn  ;  and  that  the  remains  of  a  smaller  cluster  of  earth  and 
root-like  bodies  exist  at  the  point  of  the  horn.  It  is  evident  that  the 
horn,  which  is  much  fissured  and  bears  the  marks  of  long  exposure,  must 
have  rested  on  the  surface  of  the  ground  at  the  parts  just  mentioned. 

The  elongate  bodies  at  the  first  glance  certainly  bear  a  very  v^etaUe 
aspect  ;  but  a  pupa-skin  projecting  at  the  end  of  one  of  them  onmis- 
takeably  pointed  to  the  work  of  some  insect ;  and  I  at  once  thought  of 
the  horn-feeding  Tinea  vasiella  as  the  possible  fabricator  of  the  ^'  roote.'^ 
Mr.  Guthrie  having  handed  over  the  horn  to  my  keeping,  I  have  since 
kept  a  watch  on  it,  and  four  moths  have  emerged,  of  which  I  exhibit 
three.  They  are  of  the  species  just  named,  ana  their  pupa-skins  will  be 
noticed  at  the  ends  of  the  pseudo-roots,  which  are  in  fact  only  the  tubular 

KUeries  in  which  the  larvse  of  the  moth  reside.  Many  of  the  Tinmda 
T83  construct  portable  cases  just  large  enough  to  contain  them  com- 
fortably, but  some  make  more  or  less  incomplete  silken  runs  or  galleries 
among  the  material  on  which  they  feed.  In  the  present  case  the  tubu- 
lar abodes  are  remarkably  strong,  compact,  and  capacious,  varying  from 
1|  to  4  inches  in  length,  and  are  composed  of  densely-felted  silk 
externally  coated  with  fine  particles  of  earth.  Intemallv  they  are  smooth 
and  glossy,  and  their  substance  and  toughness  is  like  that  of  thick 
glazed  brown  paper.  The  end  of  each  tube  is  open  where  attached  to 
the  horn,  but  completely  closed  at  the  free  extremity. 

I  took  two  specimens  of  this  moth  at  Enysna  as  long  ago  as  1859 ; 
they  flew  into  a  lighted  room  in  the  evening.  In  the  foUowing  year 
Mr.  Stainton,  the  distinguished  historian  of  the  Tinema,  founded 
(Trans.  Ent.  Soc.  Lond.,  n.  s.,  vol.  V.,  p.  221)  on  these  specimens « 
new  species ;  and,  as  the  moth  is  a  giant  in  the  group  to  which  it 
belongs,  he  named  it  Ti?iea  gigantella.  He  afterwards  msoovered  that 
the  s-.me  species  had  been  described  by  Prof.  Zeller  in  1852  as  Scarta 
vasiella. 

Lord  Walsingham,  while  preparing  his  recent  excellent  paper  on  the 
Micro-Lepidoptera  of  South  Africa  (Trans.  Ent.  Soc.  Lond.,  1881, 
p.  219),  devoted  special  attention  to  tracing  what  was  on  record 
regarding  the  reputed  horn-feeding  habits  of  the  larva  of  T.  vasMk, 
pai'ticularly  as  it  had  been  stated  that  the  horns  of  living  animals  were 
attacked  as  well  as  those  of  dead  ones.    The  result  was  (1)  valuable 
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evidence  from  Mr.  Stainton,  Prof.  Zeller,  Colonel  Coke  and  others,  in 
support  of  the  identity  of  this  moth  with  the  larva  well  known  to  eat 
horns   in  this  country  ;   and  (2)  the  testimony  of  Dr.  J.  Fitzgibbon 
that  certain  horns  of  the  Elan-l  and  Great  Water-buck,  exhibited  in  1856 
at  a  naeeting  of  the  Dublin  Zoological  Association,  were  purchased  by 
him  at  the  Biver  Gambia,  with  the  blood  of  the  animals  still  undried 
upon   them,  and  at  the  same  time  "  perforated  by  grubs  enclosed  iii 
cases  'which  projected  abundantly  from  the  surface  of  the  horns."    The 
lanrsB  remaining  in  these  cases  were  examined  by  Dr.  Neligan,  and  the 
conclusion  he  arrived  at  was  that  the  structure  exhibited  was  "  not  in- 
consistent with  the  probability  that  it  belonged  to  some  of  the  Tineid(BJ** 
Xiord  Walsingham  notes  that  in  this  instance  no  specimens  of  the 
perfect  insect  were  obtained  ;  so  that  it  is  quite  uncertain  whether  the 
insect  concerned  was  Tinea  vastella  or  some  other  species.    He  further 
remarks  that  Colonel  Coke,  who  had  "shot  very  large  numbers  of 
▼arious  species  of  homed  animals  in  South  Africa,"  and  had  noticed 
how  exposed  horns  of  dead  animals  were  almost  invariably  attacked  by 
these  larvce,  had  never  seen  the  horn  of  a  living  animal  perforated  by 
one  of  them,  and  was  confident  that  if  the  insect  did  attack  the  living 
animal  it  could  not  have  escaped  his  observation. 

At  the  same  time,  as  Lord  Walsingham  in  conclusion  observes,  bo 
little  change  is  undergone  by  the  fibrous  substance  of  the  horn  at  the 
death  of  the  animal,  that  there  is  nothing  impossible  in  the  supposition 
that  the  moth  might  deposit  its  eggs  on  a  horn  while  the  animal  is  at 
rest,  and  the  young  larvae  there  emerge  and  perforate  the  horn. 
There  is,  however,  no  known'  Tinea  that  has  been  observed  to  possess 
this  or  similar  habits,  the  numerous  species  either  attacking  wool,  fur, 
horsehair,  feathers,  &c.,  or  decaying  wood  and  fungi.  The  question 
is  thus  one  of  some  interest,  and  I  commend  its  investigation  to  those 
members  or  their  friends  who  have  the  opportunity  of  examining  the 
living  or  fireshly-killed  larger  ruminants  of  this  country.  I  incline  to 
the  belief  that,  if  this  Tinea  really  attacks  the  living  buffalo  and  larger 
antelopes,  it  will  also  be  found  not  to  spare  domesticated  oxen,  etc. ;  but 
I  have  never  heard  any  complaint  or  mention  of  the  latter  being  the 
case. 

While  in  England  in  1881, 1  exhibited  at  a  meeting  of  the  Entomo- 
logical Society  of  London,  specimens  of  the  larva-cases,  pupae,  and 
perfect  insects  of  this  species,  which  had  been  sent  to  me  by  Colonel 
Bowker,  of  D'Urban,  Natal.  This  gentleman  wrote  that  he  had 
forwarded  to  England  a  hoof  of  the  troop-horse  killed  with  the  Prince 
Imperial  in  Zululand  in  1879,  in  order  that  it  might  be  mounted  as  an 
inkstand.  Since  the  return  of  the  mounted  hoof,  he  had  been  obliged 
to  take  it  to  pieces  to  get  rid  of  a  quantity  of  these  moths,  which  came 
out  of  it  and  were  still  continuing  to  emerge  up  to  February,  1881. 
The  larva-cases  in  this  instance  were  quite  short,  and  with  none  of  the 
tough  consistency  of  those  attached  to  the  ram's  horn  now  exhibited. 
No  doubt  the  larvae  must  have  been  very  young  when  the  hoof 
was  despatched  to  England,  or  their  presence  could  hardly  have  escaped 
the  notice  of  the  workman  engaged  in  converting  it  into  an  inkstandt 
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The  larva-cased  from  the  hoof  were  the  first  that  I  had  seen  of  tim 
species  ;  and  the  very  diflferent  character  of  the  root-like  ones  attached 
to  the  exterior  of  the  ram's  horn  indicates  a  noteworthy  power  m 
T.  vasteJUt  of  adapting  itself  to  circumstances.  It  is  certainly  remarkable 
that,  instead  of  tunnelling  in  the  substance  of  the  horn,  the  larvae  haw 
burrowed  into  the  ground,  lined  their  burrows  with  the  dcnselj-felted 
silken  tubes  describ^,  and  only  superficially  eaten  the  horn  in  pite  and 
grooves. 


VIII.    TELEGRAPHIC    DETERMINATION    OP  THE  LONGI- 
TUDE OF  KIMBERLEY.— By  W.  L.  Elkin,  Ph.D. 

[Read  February  27th,  1883.] 

During  a  recent  visit  to  Kimberley  I  was  enabled,  through  the  kind- 
ness of  Mr.  Geoi^e  Kilgour,  Manager  of  the  London  and  South 
African  Exploration  Company,  who  procured  an  excellent  8  inch  Theo- 
dolite from  Mr.  Orpen  (formerly)  Surveyor-General  of  Griqualand  West, 
and  put  his  Chronometers  and  Observatory  at  my  disposal,  and  the 
courtesy  of  the  General  Manager  of  Telegraphs  and  his  able  represen- 
tative at  Kimberley,  Mr.  Mclntyre,  who  put  me  in  direct  commnnica- 
tion  with  the  Royal  Observatory,  Cape  Town,  to  get  an  approximate 
value  of  the  longitude  of  the  Diamond  Fields. 

On  the  night  (January  19,  1888)  on  which  signals  were  sent  from 
the  Observatory,  I  secured  altitudes  of  4  stars,  2  east  and  2  west,  and 
the  range  of  the  resulting  chronometer  errors  was  not  greater  than 
quarter  of  a  second.  Adding  to  the  apparent  longitude  0*.2  for  re- 
tardation of  the  current,  the  longitude  of  Mr.  Kilgour's  observing  place 
comes  out 

25«     9».3 
East  of  R  )yal  Observatory — or 

1^     89™     5*.0     (24°  46' 150 

East  of  Greenwich,  and  I  do  not  think  the  first  value  can  be  erroneooB 
to  the  extent  of  more  than  quarter  of  a  second.  I  may  add  that  the 
sun  was  observed  forenoon  and  afternoon  on  January  17  and  18  and 
the  time  of  the  ordinary  1  p.m.  signal  from  Cape  Town  noted.  These 
two  days  gave  for  the  longitude 

Jan.  17,  1883    26°*    9«.0 
„    18,    „       25*°     9».9 

the  mean  of  which  is  very  near  that  given  by  the  stars.  This  latteri 
however,  is  much  more  reliable,  on  account  of  the  diflSculties  of  effec- 
tually protecting  the  delicate  instruments — especially  the  spirit  level— 
from  the  distorting  effects  of  a  tropical  sun,  and  the  aovanfa^esor 
specially  sent  signals^ 
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X.  NOTES  OP  LECTURE  DELIVERED  TO  THE  SOUTH 
AFRICAN  PHILOSOPHICAL  SOCIETY  ON  6TH  MARCH, 
1888. 

Professor  Green  commenced  his  remarks  with  a  descripfcfon  of  the 
t>ckB  of  the  range  to  the  soath  of  the  Karroo,  a  portion  of  which  is  called 
W'itteberg.  These  he  described  as  consisting  of  contorted  ^^'-'^rfe/fe,  and 
le  pointed  out  the  desirability  of  examining  their  sections  with  the 
microscope.  He  accounted  for  the  hardness  of  the  rock  by  the  deposit 
af  silica  m  the  pores  of  the  saodstone  uuder  great  pressure,  and  noted 
febat  crystals  of  quartz  ^^ere  found  in  these  rocks. 

Below  the  quartziteare  fornd  shales  with  fossils  of  apparently  Silurian 
age. 

AboTe  the  quartzite  is  the  DtvyTca  conglomerate,  which  Professor  Green 

does  not  consider  to  be  a  trap  but  a  sedimentflry  rock.     It  is  "very 

desirable  to  get  thin  slices  for  the  microscope  and  to  examine  whether 

the  base,  which  is  hardened  mud,  contains  crystals.    Professor  Green  did 

not  find  any  definite  signs  of  ice  action,  but  he  saw  marks  which  he 

considered  to  be  suspiciously  like  ice  scratches.    Much  remains  to  be 

investigated  in  reference  to  this  conglomerate.    Has  the  quartzite  been 

denuded  in  the  formation  of  it,  or  was  the  quartzite  pushed  up  ? 

Among  the  boulders  of  the  conglomerate  are  quai'tzite  lumps  very  like 

the  Witteberg  quartzite. 

Above  the  Dwyka  conglomerate  comes  the  lower  Karroo  beds,  or,  as 
ihey  are  more  appropriately  called  by  Mr.  Dunn,  the  Eccu  beds.  These 
consist  chiefly  of  alteraate  layers  of  claystones  and  sandstones.  Pro- 
fessor Green  explained  that  he  distinguished  claystone  from  shale  by  the 
fact  that  the  latter  is  easily  split  into  thin  lamina)  but  not  so  the  former. 
The  sandstones  of  these  Ecca  beds  weather  like  basalt.  The  series  is  well 
seen  on  the  Queen's  Road  between  Graham's  Town  and  Fort  Beaufort. 
As  yet  no  fossils  have  been  found  in  it,  the  layers  are  much  folded  though 
not  so  much  as  the  quartzite.  Professor  Green  suspects  that  the  Ecca 
beds  lie  urconformably  on  the  conglomerate.  The  conglomerate  may  have 
been  thrown  down  in  heaps,  or  perhaps  the  wavy  surfece  is  due  to 
denudation. 

Above  the  Ecca  beds  come  the  Karroo  beds  proper,  consisting  of 
sandstones  and  shales,  the  clay  beds  being  more  shaley  in  the  Karroo 
rocks  than  in  the  Ecca  beds.  The  southern  escarpment  of  the  Nieuw- 
veld  and  Sneeuwberg  consists  of  these  Karroo  beds  ;  they  are  easily 
recognized  from  the  almost  perfect  horizontality  of  the  strata  5  they 
extend  across  the  Orange  River  to  Fauresmith  ;  they  are  probably  of  the 
same  age  as  the  Red  Marl  of  Europe.  Beyond  Fauresmith  there  are 
only  sMes  and  no  sandstones.  This  is  the  rock  in  which  the  diamonds- 
bearing  pipes  occur.  From  Kimberley  to  Winburg  it  is  always  shale. 
At  Winburg  there  is  lower  Karroo.  In  this  district  are  limeetones 
which  Professor  Green  believes  would  eive  a  valuable  hydraulic  lime. 
The  Karroo  beds  do  not  always  lie  on  the  Ecca  beds,  but  in  some  places 
shales  are  interposed. 

Above  the  Karroo  are  the  Stormberg  beds.    These  consist  chiefly  of 
hard  thick  layers  of  sandstone.    The  transition  from  the  Karroo  to  tha 
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Stormberg  is  sadden.     The  shales  of  the  Stormberg  are  not  htgii]^^ 
coloured  like  those  of  the  Karroo,  red  shales  being  the  exception, 
is  a  great  deal  more  sandstone  than  shale.    The  thick  layers  of 
stone  form  bold  krantzes.    It  is  in  Uiese  beds  that  the  colonial  coal 
found.    Professor  Green  said  there  are  two  ways  in  which  coal-bek! 
have  been  formed,  (1)  land  growth  coal  and  (2)  subaqueonsly  fcooed  ^ 
coal.    In  (1)  the  plants  and  trees  which  have  become  coal  are  in  sittt.  i 
Between  the  layers  of  coal  are  beds  of  clay  called  "  underclay  "  by  tiff  1 
miner.    These  beds  are  the  soil  in  which  the  plants  grew  and  died. 
Owing  to  a  lowering  of  the  land  a  layer  of  vegetation  becomes  coverei 
with  sUt ;  this  vegetation  is  covered  up  and  after  centuries  of  heat  wbA 
pressure  becomes  coal.     The  new  trees  and  plants  grow  in  the  layer  of 
silt,  and  eventually  a  fresh  layer  of  vegetation  is  formed  which  is  again 
covered  by  a  layer  of  silt.    This  sort  of  coal  is  the  best,  it  is  more  free 
from  earthy  matter,  and  hence  when  burnt  is  freer  from  ash.     In  tte 
case  of  the  second  kind,  rivers  have  brought  down  dead  trees  and  plants 
and  formed  layere  of  coal  in  some  lake  under  water.  This  coal  is  irregular 
in  thickness  and  gives  a  large  percentage  of  ash.    Professor  Green  b 
ajfraid  that  nearly  all  the  colonial  coal  was  formed  under  wat-er  ;  there  » 
no  trace  of  the  **  underclay.'*    If  one  breaks'  a  piece  of  colonial  crd 

Earallel  to  the  bedding  it  hardly  seems  coal  at  all .  If  broken  across  the 
edding  it  shows  fine  lamina,  bright  and  lustrous.  When  the  stream  is 
low,  the  water  is  clear,  and  coal  is  formed  at  the  mouth  ;  after  heavy 
rains  the  stream  brings  mud  down,  and  a  thin  film  of  black  mud  is  de- 
posited on  the  vegetable  matter.  These  thin  films  give  the  ash.  There 
are  curious  boulders  like  quartzite  resting  on  the  l^ds  of  coal. 

Above  the  coal-beds  is  the  Gave  Sandstone,  lying  in  beds  150  to  SOO 
feet  thick  and  forming  white  cliffs. 

Above  the  cave  sandstone  are  red  shales. 

The  highest  rocks  are  lavas,  an  open  air  formation  bedded  »nd  full 
of  vesicles.  This  rock  has  been  largely  swept  away  by  denudation. 
The  highest  points  in  the  Stormberg  are  capped  by  it. 

The  lavas  extend  over  all  Karroo  beds,  vary  in  quality  and  are  not 
generally  full  of  bubble  holes.  Where  light  and  spongy  .they  have  been 
pumped  up  to  the  surface  before  cooling.  Others  have  cooled  under 
great  pressure. 

Professor  Green  then  gave  his  idea  of  the  formation  of  these  South 
African  rocks.  He  supposed  a  high  steep  escarpment  of  quartzite  to  be 
largely  denuded.  First  the  Conglomerate  and  Ecca  beds  were  formed, 
and  folded  and  bound  together.  After  that  a  big  lake  occupied  the 
interior  in  which  the  Karroo  and  Stormberg  beds  were  deposited.  Then 
a  period  of  volcanic  outburst  in  which  the  lava  dykes'  were  formed. 
Ever  since  that  time  South  Africa  has  been  dry  land  and  subject  to 
subaerial  denudation. 

With  regard  to  the  diainond  fields,  Professor  Green  said  the  "  blue 
was  a  decided  breccia.  Fragments  of  gneips,  mica  schists,  loose  garnet  and 
green  silicate  aj-e  found  in  it.  It  no  doubt  came  from  below,  though  the 
suggestion  has  been  made  that  the  diamonds  were  formed  out  of  the  ad- 
Jiiront  carbonaceous  shafes.  Still  Professor  Green  has  no  doubt  the 
mines  are  volcanic  throats. 


Mr.  Elkin,  on  the  Pohrking  Phofomeler,  Jkc. 


29 


Professor  Green  gave  eloquent  tesfcimony  to  the  work  of  Andrew  Bain, 

t  main  outlines  of  whose  scheme  are  still  unassailable,  subsequent 

dogists  having^but  filled  up  the  gaps.    The  lecturer  also  spoke  of  the 

lae  of  Mr.  E.  Dunn's  observations,  and  of  the  hard  work  effected  by 

n. 

Professor  Green's  remarks  chiefly  bore  on  the  points  he  had  noticed  in 

I  journey  through  the  Colony.    He  did  not  pretend  they  gave  an 

hanstive  account  of  South  Afncan  Geology. 

Professor  Green  hoped  to  find  time  on  his  voyage  to  England  to  write 

B  report  to  Government  on  Colonial  Coal  Fields  ;  at  any  rate  he  would 

nd  it  in  time  to  be  printed  before  the  next  Session  of  Parliament. 


:•  THE  POLAEIZING    PHOTOMETER   AND   ITS  APPLICA- 
TION TO  a  CENTAURL— By  W.  L.    Elkin,  Ph.D. 

[Communicated  by  the  Secretary.] 

Thie  form  of  Photometer  was  devised  by  Prof.  Pickering,  of  Harvard 
University  :  the  principle  of  it  had  already  been  made  use  of  by  Prot 
Wild,  of  the  Russian  Meteorological  Service.  It  is  used  to  compare  the 
relative  intensities  of  two  bright  points  (stars)  A  &  B.  A  Rochon 
prism  forms  two  images  of  each  star  A'  and  A",  B'  and  B*,  whjch  are 

Klarized  in  perpendicular  planes  (this  feet  has  been  verified  by  Wild), 
lese  images  are  then  viewed  through  a  Nicol  prism.    If  v  is  the  angle 
from  the  vanishing  point  of  A'  andB'  we  have 

A'  =zA  sin^  V    A"  =zA  cos^  v 

B  ^B  sin*  V    JP  ^  Booh^v 

If  we  make  A"  ^  B  wq  have 

A 

-JO  =  tan<  V 

fk)m  which  we  can  deduce  ~  when  v  is  known.    The  vanishing   point 

is  not  determined  but  eliminated.    In  this  way  measures  have  been  made 
by  Messrs.  Gill,  Finlay  and  myself  of  the  relative  intensities  of  the  com- 


t  tne  Drignt  s 

car  a  uentaun 

mag. 

Gill  .. 

1-10 

Finlay 

113 
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Elkin 
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The  light-ratio  of  one  magnitude  to  the  next  is  taken  at  2-5^  00 
the  above  difference  corresponds  to  8*1  of  light-ratio.     This  ieEak| 
interesting,  as  from  a  careful  discussion  of  the  motions  of  these  tiro 
it  appears  oertain  that  their  masses  are  very  nearly  equal  or  at  least 
different  by  more  than  one-tenth  of  their  amount.    They  are  th< 
undoubtedly  of  different  physical  constitution.  Another  valuable  aj  _ 
tion  of  this  instrument  is  to  photomctnc  measures  of  the  SateUites 
Jupiter.    The  Satellite  which  is  being  eclipsed  is  compared  with  one 
the  others  at  some  distance  from  the  planet.     The  light  of  this  Is 
may  be  assumed  constant  and  affords  a  reference  point  by  which 
progress  of  the  eclipse  can  be  measured. 


XI.    ON  SOME  SOUTH  AFRICAN    RIVERS. 
—By  J.  E.  Balfouk,  C.E. 

[Commrnicated  by  the  President.    Bead  April  25tb)  1883.] 

The  writer  began  by  giving  some  statistics  of  the  Orange  Atvr.  He 
stated  that  the  fell  of  the  river  bed  between  the  point  where  the  Tdto 
Spnu't  joins  it  on  the  South-West  border  of  Basutoland  to  Prieska 
averages  about  three  and  a  half  feet  per  mile.  The  level  of  the  water 
is  from  80  to  40  feet  below  the  land  on  each  bank.  The  great  flood  cf 
1874  rose  at  Prieska  and  in  other  places  between  50  and  60  feet  aboT« 
the  bed  of  the  river,  flooding  the  strip  of  alluvial  soil  more  or  \em 
covered  with  trees  which  is  found  along  both  sides  of  the  river. 

With  regard  to  the  Ohfanfs  River,  Clanwilliam,  the  report  of  Mr. 
Philip  Fletcher,  irritten  in  18G2,  gives  a  very  complete  account,  espe- 
cially from  the  point  of  view  of  navigation.     lYi  1882  Mr.  Balfoar 
wiiS  instructed  by  the  Hydrnulic  Enginer  for  the  Colony  to  visit  the 
river  and  to  take  the  necessary  levels  and  measurements  fur  the  purpose 
of  ascortaining  what  means  could  be  employed  to  use  the  water  for 
irrigation.    Mr.  Balfour's  report  on  the  Olifant's  River  is  printed  as 
an  appendix  to  the  Hydraulic  Engineer's  report  for  1882.    The  total 
length  of  the  river  is  a  little  more  than  150  miles  from  its  source  to  the 
sea,  and  it  drains  an  area  of  13,000  square  miles.    Its  perennial  wateis 
aix)  derived  from  its  tributaries  rising  in  the  Cold  Bokveldt  and  Ac 
Cedar  Bergen  ranges.    Some  of  these  streams  rise  high  up  in  the  moun- 
tains, which  are  chiefly  composed  of  sanrlstone,  and  bring  down  water 
comparatively  pure  and  clear  of  silt ;  they  run  constantly,  and  although 
the  water  of  some  of  them  is  subjected  largely  to  loss  from  absorption, 
evaporation,  and  in  some   places  from  irrigation,  they  nevertheless 
maintain  a  strong  perennial  flow.    Comparatively  little  rain  falls  in  the 
basin  proper  of  the  river  itself.    The  tract  of  land  from  the  village  of 
Clanwiliiam  following  the  river  to  the  sea  and  westward  to  the  coast 
being  of  a  very  dry  character,  the  rain  clouds  pass  over  this  track  and 
break  upon  the  Cold  Bokveldt  and  the  Cedar  Bergen,  supplying  the 
streams  on   the  Eastern  as  well  as  the  Western  slopes.    The  lower 
tributaries  are   the  Doom,    Troe-Troe    and    HoUe    Rivers,    which 
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w  only  occasionally  after  heavy  thunderstorms,  or  occasional  falls  of 
!!•  Their  physical  characteristics  are  dry  and  torn  up  channels  with 
rapt  variations  in  the  inclination  of  their  beds,  flat  when  passing 
rough  level  plateaus,  steep  when  rushing  through  abrupt  and  narrow 
a&BS,  high  banks  in  alluvial  or  soft  soil,  and  often  bounded  by  perpen- 
cular  escarpments  in  mountainous  or  hilly  tracks.  I'hese  tributaries 
ain  an  enormous  extent  of  country,  from  the  border  of  Bushmanland 
.the  North  to  Vogel  Vlei  and  Calviniaon  the  East,  and  the  Roggeveldt 
iGtmtains  on  the  South.  When  in  flood  they  rush  on  precipitately, 
idening  their  channels,  undermining  their  alluvial  banks,  fretting  and 
mming  to  escape  through  the  rugged  and  narrow  poorts,  arriving  with 
mighty  rush  at  their  debouchure,  where  they  disgorge  their  semi- 
uid  contents  into  the  river,  which,  if  the  flood  is  great  enough  to  over- 
ow  its  banks,  leaves  a  rich  deposit  of  Karroo  silt  spread  over  the 
md,  enabling  the  cultivator  to  produce  crops  which  appear  almost 
sibnlouB. 

Ordinary  floods  of  the  Olifant's  River  rise  from  ten  fco  twelve  feet 
ibove  its  bed  ;  these  are  the  results  of  the  winter  rains  supplying  the 
ipper  tributaries.  Extraordinary  floods  are  the  results  of  heavy  rains 
irithin  the  drainage  area  of  the  lower  tributaries,  and  very  extraordinary 
Boods  are  most  probably  produced  by  an  exceptionally  heavy  rainfall 
taking  place  simultaneously  over  the  whole  of  the  drainage  area. 

The  Berg  River  is  the  third  of  our  western  rivers  flowing  into  the 
Atlantic  ;  it  is  180  miles  in  length  and  has  a  drainage  area  of  nearly 
4,000  square  miles  ;  its  tributaries  are  all  supplied  by  the  winter  rains 
fklling  westward  of  the  Great  Winterhoek  and  Drakenstein  mountains. 
Unfortunately  the  character  of  our  rivers,  and  especially  the  three  above 
mentioned,  render  them  unsuitable  for  navigation.  The  Orange,  Olifant's 
and  Berg  have  each  a  constantly  moving  sand  bar  drawn  across  their 
mouths  upon  which  the  surf  breaks  dangerously,  almost  prohibiting 
entrance.  Small  vessels  drawing  eight  feet  of  water  have  sailed  up  the 
Berg  with  the  tide  for  a  distance  of  thirty  miles,  but  during  the 

rter  part  of  the  year  the  reduced  quantity  of  water  flowing  towards 
sea  renders  it  unsafe  for  anything  but  very  small  craft  to 
ascend. 

The  Oli&nt's  River  has  a  very  safe  land-locked  harbour  if  entrance 
could  be  obtained  to  it,  but  the  varying  sand  banks  which  stretch  across 
the  channel  of  the  river  at  intervals  along  its  course  a  short  way  below 
the  surface  of  the  water  are  obstacles  to  the  navigation  of  vessels  any 
larger  than  boats.  The  tidal  wave  ascends  the  Olifant's  River  a  distance 
of  25  miles  and  it  ascends  the  Berg  45  miles. 

The  supply  of  water  to  our  rivers  is  of  a  fitful  kind  owing  to  the 
nature  of  the  country  which  they  drain  and  the  unstable  character  of 
the  rainfidl.  One  year  may  be  charactierized  as  particularly  wet,  and  the 
two  or  three  succeeding  years  particularly  dry,  or  in  the  east  of  the 
drainage  area  a  drought  may  prevail  and  in  the  west  unusual  heavy  rains 
may  M  simultaneously.  It  is  likewise  afiected  by  the  permeability  or 
impermeability  of  the  ground. 

The  normal  condition  of  some  rivers  and  tributaries  is  perfect  dryness. 
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they  only  flow  after  heavy  rains.  The  most  characteristic  river  of  C 
kind  in  the  western  district  is  the  Zak,  a  lar^  tributary  of  the  CM 
River  flowing  through  the  Nieuwveldt  and  Achterveldt ;  its  lengUi]^ 
little  over  850  miles  from  the  Roggeveldt  and  Nieuwveldt  moan 
where  its  course  ))egins  ;  its  drainage  area  is  approxin[iately  32,100 
miles  and  is  almost  devoid  of  vegetation,  except  the  stunted 
on  which  the  possessors  of  farms  equal  in  area  to  English  counties 
a  few  thousand  sheep.  When  a  tnunderstorm  brefl^  over  this 
or  when  a  general  rain  prevails,  the  Zak  becomes  a  river  of  fluid 
keeping  within  its  banks  generally  till  somewhat  north  of  B: 
where  it  has  not  yet  formed  any  definite  channel  and  where  it  loses 
of  its  water  among  the  long  flat  stretches  of  alluvium  which  are  a 
liarity  of  that  region.  These  floods  are  very  uncertain  ;  the  ifver 
come  down  once,  twice  or  three  times  in  a  year,  but  some  years  it  dofl 
not  flow  at  all.  Much  of  the  soil  of  these  flats  is  covered  with  the  «w 
known  white  eflBorescence  denoting  "  brak  "  ground,  and  e 
vloers  or  salt-pans,  which  exist  there,  are  natural  depressions  nz 
dluvium,  which  get  filled  with  water  during  floods  ;  they  rarely  I 
outlets  but  are  emptied  by  evaporation.  When  a  layer  of  disaolTed  mIJ 
remains  spread  over  the  bottom,  each  following  flood  adds  its  quota ^ 
salts,  consequently  these  vloers  become  inland  lakes  of  salt  water.  ^ 

This  white  saliferous  and  alkaline  deposition  is  generated  in  the  ami 
manner  in  many  places  along  the  river  valley,  where  it  permeate  d* 
soil  to  considerable  depths. 

To  ascertain  what  proportion  of  the  rain&ll  is  discharged  by  otf 
rivers  a  series  of  close  scientific  observations  should  be  instituted.    Tl* 
Mississipi  is  said  to  discharge  one  quarter  of  the  rainfall  into  the  8e% 
the  Elbe  one  quarter  of  the  rainfall,  the  Seine  at  Paris  carries  off  one- 
third  of  the  rainfall.    In  Great  Britain  from  a  fourth  to  a  third  part  w 
the  rain&U  is  perhaps  carried  out  to  sea.    The  writer  has  calculated  the 
probable  discharge  of  the  three  rivers  he  has  specially  mentioned,  alio** 
ing  one-third  of  the  yearly  rainfall  as  the  quantity  which  finds  its  way 
into  the  ocean.    From  the  table  attached  to  Mr.  Gamblers  paper  on  th« 
rainfall  of  South  Africa,  read  in  1878,  Aliwa)  North,  Concordia  a»^ 
Keerom,  three  stations  within  the  drainage  area  of  the  Orange  EiW» 
show  25,  9  and  8  inches  respectively,  which  gives  a  mean  of  14  inched 
Olanwilliam  show  10  inches  and  Stellenbosch  and  Mahnesbury  28  w* 
19  inches,  or  21  inches  as  the  average.    Bv  this,  the  only  available  dato» 
the  discharge  of  the  Orange  River  is  equal  to  5,220,000,000,000  coite  i 
feet,  the  Olifant's   100,000,000,000  cubic  feet,  and  the  Berg  Biyff 
65,000,000,000  cubic  feet  per  annum  respectively.    But  in  oonnectioa 
with  their  discharge  the  geological  and  fertilizing  actions  of  our  ri^  j 
are  of  equal  importance,  the  latter  if  utilized  would  become  a  source  « 
riches.    The  greater  part  of  the  mineral  matter  held  in  solution  bjrtif  | 
Orange  and  Olifaut's  Rivers  in  floods  is  taken  up  from  the  K«i^  ; 
plains. 

It  is  to  be  regretted  that  these  vast  carriers  are  allowed  to  tnmfiport 
their  riches  to  the  ocean,  instead  of  distributing  it  over  the  dry  sd^ 
parched  lands  through  which  they  flow. 
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iCany  of  the  tributary  rivers  when  swollen  are  rolling  currents  of  mud 
criBting  as  much  of  sand  as  water,  and  when  the  flood  is  great  enough 
[^luse  an  overflow,  the  reduced  velocity  of  the  scattered  waters  induces 
^ttlement  of  this  rich  silt.  During  the  writer's  visit  to  the  Clanwilliam 
tidct  he  measured  various  strata  of  silt  and  found  them  to  vary  from 
o  6  inches  in  thickness. 

rhe  Olifant's  River  has  so  deepened  its  bed  and  eroded  its  banks  that 
J  area  of  the  waterway  is  now  much  greater  than  it  formerly  was.  Fifty 
ITS  ago  overflows  were  of  annual  occurrence,  now  they  do  not  take 
loe  at  all,  hence  the  poverty  of  the  farmers  along  its  banks. 
The  Berg  River  deriving  its  water  principally  from  springs,  not  from 
Bsxnodic  tributaries,  changes  its  features  at  a  considerably  slower  rate 
an  either  the  lower  Orange  or  the  Olifant's  Rivers. 
The  deepening  and  widening  of  river  beds  by  erosion  in  this  colony 
iry  often  proves  disastrous  to  the  dwellers  on  their  banks ;  first,  by 
acing  the  water  they  require  for  agricultural  purposes  beyond  their 
ach  ;  secondly,  by  the  destruction  of  the  fringe  ol  forest  which  usually 
xrders  them.  The  banks  get  gradually  covered  with  sand  brought 
own  by  the  river,  which  when  it  becomes  dry  is  blown  into  sand  dunes, 
>nning  a  nucleus  ujjon  which  the  wind  operates  to  blow  it  over  the 
elds  in  every  direction.  Now  the  average  specific  gravity  of  the  stones 
a  a  river  ranges  between  two  and  three  times  that  of  pure  fresh  water, 
lence  when  they  are  borne  along  they  lose  from  half  to  a  third  of  their 
reight  in  air,  and  any  observer  may  see  in  rivers  which  have  their 
^nrse  through  rocky  and  mountainous  tracts  hu^e  stones,  which  could 
not  be  moved  by  the  same  amount  of  impetus  on  dry  land,  that  have 
been  transported  far  down  from  the  point  where  they  were  originally  in 
Bitu.  Heavy  falls  of  rain  add  enormously  to  the  transporting  power  of 
ExverB  ;  a  constant  fall  of  several  inches  fills  all  the  hoUows  and  rivulets 
within  the  drainage  area  ;  each  tiny  stream  washes  up  and  carries  with 
it  a  certain  amount  of  soil  and  gravel  to  the  tributaries,  which  in  their 
Inm  erode  and  convey  a  greater  proportion  to  the  river,  which  soon  be- 
comes a  turbid  flowing  mass. 

The  quantity  of  mineral  matter  transported  by  rivers  has  been  care- 
fully measured  in  Europe,  America  and  India,  but  the  most  explicit  and 
accurate  results  on  this  subject  yet  arrived  at  have  been  made  in 
America  by  Messrs.  Humphreys  and  Abbott,  the  engineers  charged  vvith 
the  investigation  of  the  Hydraulics  and  Physics  of  the  Mississipi.  Clear 
^ater  erodes  but  little,  hence  the  wearing  away  of  the  banks  and.  deepen- 
ing of  channe's  in  our  South  African  rivers  is  the  work  of  the  detritus 
carried  down  in  floods.    The  writer  found  that  the  Olifant's  River  had 
-^  widened  its  channel  30  feet  in  22  years  ;  this  he  determined  from  infor- 
mation obtained  from  old  residents  and  from  measurements  taken  from 
the  existing  banks  to  old  tree  trunks,  standing  well  out  in  the  channel, 
which  twenty-two  years  ago  stood  upon  the  bank. 

This  increased  width  of  channel  enlarges  the  surface  area  of  the  floods 
knt  lessens  their  vertical  height.  The  banks  being  eroded,  as  a  natural 
consequence,  the  strips  of  forest  are  destroyed  which  acted  as  screens  to 
keep  tne  heavier  and  less  fertilizing  portions  of  the  silt  and  detritus  in 
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the  river,  allowing  it  to  collect  on  the  top  of  the  banks,  adding  lo 
height  and  aridity. 

To  obviate  this  deterioration  I  would  saggest  that  maasivB 
loose  rubble  be  thrown  across  rivers  possessing  characters  of  the 
description,  such  as  have  been  built  across  the  Jumna,  G^mgo 
other  Indian  rivers  for  irrigation  ;  this  would  effectually  raise  tiie 
the  liver  beds  and  moderate  the  velocity  of  the  flow.  The  distance 
the  sill  of  each  dam  to  thci  toe  of  the  one  above  it  would  in 
become  an  artificial  lake  of  comparatively  still  water.    One  result 
be  the  silting  up  of  the  river  bed,  and  the  banks  no  longer  being 
'to  erosion  would  become  eligible  sites  for  tree  planting  along  the 
length  within  the  influence  of  the  dams.    This  system  of  m< 
the  flow  of  rivers  might  be  advantageously  carried  out  on  a  smalkr 
on  the  tributaries.    Those  which  are  silt  bearing  would  enrich  the 
tiguous  farms,  and  those  tributaries  whose  sources  are  hi^h   iro  ia 
mountains,  where  rock  and  boulders  are  plentiful,  could  be   ^edi 
weired  up  in  the  narrow  parts,  their  waters  being  led  out  to  fertite 
sides  of  the  valley  below  each  dam.  Moreover  the  destructive  denidi 
and  erosion  carried  on  by  these  mountain  streams  and  torrents  woaMi 
reduced  to  a  minimum. 

In  recommending  this  system  the  writer  speaks  not  without 
dent,  or  authority,  as  to  its  ultimate  economical  effect.    Provinces 
India,  the  physical  features  and  character  of  which  resemble  thott 
South  Africa,  have  become  wealthy  and  prosperous  under  BritiiBb  ' 
through  having  their  rivers  and  streams  dealt  with  in  this  manner 

There  has  as  yet  been  very  little  done  for  the  meteorolc^  of  ' 
Africa,  and  next  to  nothing  is  known  of  the  Hydraulics  and  PhyEioi 
our  rivers.    The  Government  has  established  observing  stations  in 
places  throughout  the  colony,  but  meteorological  and  hydraulic 
vations  to  be  of  much  use  should  be  prosecuted  on  an  extensive 
The  drainage  areas  of  our  principal  rivers  and  tributaries  ehoM 
closely  and  thoroughly  observed.    Rain  gauges  might  be  placed  wi 
them  on  the  crests  of  the  watersheds,  the  prominent  faces  of  the  si( 
and  in  the  bottom  of  the  kloofs  and  valleys,  and  if  they  are  atcenti' 
and  carefully  watched  a  very  close  approximation  to  the  amount  of 
fall  would  then  be  obtained. 

Then  again  the  rivers  and  large  tributaries  should  be  gauged  ii 
several  places  and  a  record  kept  of  their  flow  ;  by  these  means  tbefrt>' 
portion  of  discharge  to  rainfall  might  be  arrived  at.    The  water  prtfr 
ing  during  fioods  and  flowing  perenniaUy  should  be  analyzed  to  asootiBi 
the  nature  and  quantity  of  minerals  carried  in  suspension,  as  wdl  iS' 
what  is  chemically  dissolved,  and  what  is  driven  along  the  bottiOiB* 
The  slow  but  progressive  changes  in  the  channels  and  deltas  Bretois 
noted.    If  this  work  is  scientifically  performed  the  transporting  capttitT 
of  a  river  can  be  obtained,  and  previous  to  any  great  work  being  starts 
for  the  improvement  of  our  rivers,  these  operations  should  be  carried 
out.     To  examine  and  report  upon  a  river,  and  its  facilities  for  irrig*' 
tion,  navigation  and  geneml  improvement,  without  being  in  poflsefiS** 
of  correct  data,  is  groping  in  the  dark. 
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XII,  ON  PBRIPATUS  CAPENSIS.— By  H,  W.  Oaklet. 

[Read  30th  May,  1883.] 

lie  Peripatns  is  not  new  to  Nataral  History,  or  to  the  South 
can  Philosophical  Society,  but  it  is  of  very  great  zoological  interest, 
'ing  near  one  of  the  main  stems  of  the  great  zoological  family  tree, 
[oseley  says  in  his  memoir  read  before  the  Royal  Society  on  the  21st 
^  1874,  So  that  I  offer  no  apology  in  again  bringing  it  before  you, 
toially  as  I  have  gained  during  many  recent  Peripatus  hunts,  to 
dn  specimens  for  Mr.  Adam  Sedgwick,  M.A.,  of  Trinity  College, 
abridge,  some  facts  which  I  think  may  prove  of  interest. 
Tor  those  who  are  strangers  to  the  f  eripatus  a  short  introduction 
y  be  necessary  as  regards  its  general  characters  and  habits. 
Fhe  Peripatus  belongs  to  the  group  of  animals  termed  the  Pervpatideaj 
1  they  in  their  turn  belong  to  a  division  of  the  Annulosa  known  as 
\  Aithropoda,  in  which  also  are  placed  the  Orustacea  (Grabs  and 
ibsterB,  &c.),  Arachnida  (Spiders  and  Scorpions,  &c.),  Myriapoda 
entip^es,  &c.),  Insecta  (Butterflies,  &c.). 

The  Peripatus  has  a  distinct  head,  which  is  provided  with  a  pair  of 
my  jointed  antenna-like  tentacula,  and  two  simjple  eyes.  The  mouth, 
inated  upon  the  under  surface  of  the  head,  is  surrounded  by  a  promi- 
mt  lip,  which  encloses  a  pair  of  jaws,  each  of  which  is  terminated  by 
ro  curved  chitinous  claws,  similar  to  those  of  the  feet.  On  ecch  side 
F  the  mouth,  the  head  supports  a  short  obscurely  jointed  oral  papilla, 
hich  is  somewhat  like  one  of  the  f  eefc,  but  is  devoid  of  claws  and  per- 
irated  at  its  extremity.  The  head  is  followed  by  an  unsegmented  body 
Koduced  laterally  into  paired  appendages,  which  vary  in  number  from 
Dorteen  to  more  than  tnirty,  according  to  the  species — the  Cape  species 
las  17  pairs— and  each  of  these  appendages  is  indistinctly  articulated, 
he  terminal  joint  being  provided  with  two  small  curved  claws. 

These  creatures  vary  m  colour,  some  being  black,  others  brown,  and 
Aers  again  dusky  brick  red — all  have  a  narrow  black  dorsal  stripe. 

The  Peripatus  has  the  peculiar  habit  of  ejecting  from  its  oral  papillse 
—when  irritated  or  handled — a  web  of  transparent  viscid  filaments, 
thich  become  rapidly  indurated. 

The  great  power  of  extension  of  the  body  is  very  remarkable,  it  being 
able  to  stretch  itself  more  than  double  its  ordinary  length.  It  walks 
tery  much  like  a  caterpillar,  and  moves  easily  either  forwards  or 
backwards. 

Several  species  of  Peripati  are  known  from  the  West  Indies,  South 
America,  New  Zealand  and  the  Cape. 

Thej  liye  in  damp  shady  places  under  stones  and  in  decaying  trees. 

I  have  found  the  Cape  species  under  stones,  and  beneath  the  bark 
and  in  the  woody  tissue  of  the  Oak,  Poplar,  Willovv  and  Pine. 

It  is  found  on  the  Flats,  though  sparingly,  becoming  more  plentiful 
on  the  dopes  of  Table  Mountain. 

Its  food  apparently  consists  of  decayed  vegetation. 
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The  first  Cape  specimens  were  found  many  years  a^ro,  Mr. 
F.R.S.^  being  one  of  the  first  to  discover  them,  but  little  appeaR 
have  been  done  with  regard  to  the  anatomy  of  this  creature  until 
H.  N.  Moseley,  who  came  to  the  Cape  as  Naturalist  to  the  ChaUei 
Expedition,  found  some  specimens  at  Wynberg  in  a  plantatsov 
surrounding  the  house  of  Mr.  Maynard,  situated  just  behind  Cogdir^ 
Hotel. 

It  was  from  these  specimens  that  Mr.  Moselev  obtained  the  mi 
for  his  Monograph  on  Peripatus  capensis,  which  I  have  before  stated 
read  before  the  Royal  Society  of  London  on  the  21st  May,  1874, 
which  as  Mr.  Moseley  states  is  incomplete,  and  he  left  the  gaps  tb  hft 
filled  by  other  observers. 

Prof.  Balfour,  of  Cambridge,  was  the  next  to  take  the  matter  up, 
on  the  10th  of  April,  1879,  wrote  to  Mr.  Trimen  requesting  him  to 
procure  specimens  of  the  Peripatus  for  dissection,  but  it  was  not  usii 
some  months  afterwards — I  think  in  July,  1880 — although  diligent 
search  was  made,  that  any  were  found,  Mr.  Lloyd  Morgan  being  lackj 
enough  to  find  a  good  many  specimens  on  the  dopes  of  Table  Moontan 
near  Eondebosch.  These  were  sent  to  Prof.  Balfour,  who  obtained  vala^ 
able  information  from  them. 

Unfortunately  Prof,  Balfour's  untimely  death  on  the  Alps  a  fiw 
months  ago  put  an  end  to  his  researches,  and  his  unfinished  memoir 
was  taken  up  by  Mr.  Sedgwick  and  Mr  Moseley. 

On  the  4tn  Dec,  1882,  Mr.  Sedgwick  wrote  to  the  Museum  for  more 
specimens,  but  beyond  a  few  collected  by  Mr.  Lloyd  Morgan  and  my* 
self  in  July  and  August  last  year,  from  which  Mr.  Sedgwick  writes  that 
he  has  obtained  some  valuable  embryos,  it  was  not  until  the  2dth  Aprfl 
last  that  I  and  my  brother  and  Mr.  Richards  were  fortunate  enon^  to 
obtain  a  good  many  specimens  in  the  neighbourhood  of  the  Wat^ali 
Gorge,  Rondebosch  ;  and  much  to  my  surprise  we  found  many  newly 
born  young  ones,  the  breeding  time  hitherto  having  been  supposed  to 
be  firom  the  end  of  July  to  December. 

Some  of  the  adult  specimens  obtained  I  placed  in  boxes ;  bat  the 
first  to  bring  forth  young  in  captivity  was  one  obtained  by  Mr.  Richa»ds, . 
which  he  found  during  the  Peripatus  hunt  with  me  on  the   29tfc 
April. 

This  Peripatus  has  given  birth  to  19  young  ones,  viz. : — 

2  on  2nd  May 
4  „  4th    „ 

7  between  4th  and  8th  May 

1  on  2lBt  May 

3  „  25th   „ 

2  „  28th    „ 

19 

The  next  Peripatus  to  give  birth  in  captivity  was  one  that  I  bosd 
under  a  stone  on  3rd  May* 
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Sbe  bas  produced  28  offispring,  viz. :  on  6th  May  she  gave  birth  to 

4  yonng  ones 
2  on  7th 

4  „  night  of  7th  to  8th 
4  „      „     „  8th  to  9th 
2  „      „     „  9th  to  10th 
8  „  10th 
8  ,,  16th 
1  ,,  21st 

28 

Tlie  yomig  Peripati  vary  in  length  from  6  to  9  lines ;  they  are  of  a 
ale  livid  red  with  a  central  dor^  and  two  lateral  grey  streaks ;  the 
nteiiiis9  are  also  grey. 

There  are  17  pairs  of  legs  as  in  the  adult,  they  are  of  a  grey  colour. 
Lt  the  base  of  each  antenna  there  is  a  bright  conspicuous  eye.  When 
)OTii  tlie  young  Peripatis  are  undoubtedly  quite  of  the  adult  form,  and 
rhen  irritated  eject  from  their  oral  papilte  the  web  of  viscid  filaments 
precisely  in  the  manner  of  their  parents. 

On  placing  an  infent  Peripatus  in  strong  spirit  it  immediately  ejects 
the  filaments,  resembling  in  this  respect  the  adult ;  and  on  dissecting  one 
I  found  the  glands  which  secrete  this  liquid  to  be  well  developed. 

A  small  sized  Peripatus  produces  young  ones  different  in  size  and 
colour  to  those  of  a  large  or  moderately  large  one  ;  for  instance,  the  one 
in  the  small  bottle  has  given  birth  to  eleven,  and  two  others  in  the  tin 
boxes  before  you  to  5,  and  the  other  to  5  young  ones  varying  in  length 

from  S  to  4  lines. 

They  are  of  a  pale  pinkish  colour,  and  the  legs,  of  which  there  are  17 
pairs  (as  in  the  adult),  do  not  differ  but  slightly  in  hue  from  the  body  ; 

the  antennas,  however,  are  decidedly  of  a  darker  colour.    The  dorsal  and 

lateral  lines  are  less  distinct  than  in  the  young  specimen  of  the  larger 

Perapiti.    On  irritating  these  very  small  infants  I  find  they  eject  the 

viscid  liquid  in  a  similar  manner  to  the  adults. 

XIII.  THE   BEAUFORT    DAM.— By   A.    B.   Brand,   C.E.,    of 

Beaufort  West. 

[Commanicated  by  the  President     Bead  30th  May,  1883.] 

Before  entering  upon  a  description  of  the  Beaufort  dam,  a  brief  allusion 
to  the  original  water  supplv  of  the  town  may  not  be  uninteresting. 

A  feati^  to  which  I  wish  particularly  to  refer  is  the  Greenstone  Dyke, 
erossing  the  upper  part  of  the  town  in  a  line  with  the  two  ridges  ad- 
joining, which  latter  form  the  **  kloof,"  in  which  the  original  village 
was  laul  off.  This  dyke  is  one  of  many  of  a  similar  kind  traversing  the 
Karroo  in  every  direction,  and  formmg  subterraneous  dams  or  wdls, 
offering  in  many  places,  where  breaks  or  neks  occur,  excellent  sites  for 
^nge  reservoirs.    Generally  at  such  places  springs  are  to  be  found, 
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either  on  or  near  the  enirf ace  ;  as  instances  of  the  former  in  this  lixalitj^ 
I  may  mention  the  Springfontein  and  Oamka  fountains,  as  also  the 
known  springs  at  Rhenosterkop,  NeFs  Poort  and  Salt  River,    PreTii 
to  the  construction  of  the  Beaufort  dam,  the  town  water-supply 
solely  dependent  on  the  two  springs  first  named,  the  joint  yield 
which  varied  from  26,000  gallons  per  day  in  dry  seasons,  to  99,000  gaBo«» 
per  day  in  good  years.  The  droughts  here  are  occasionally  very  severe  said 
protracted,  so  much  so  that  it  was  by  no  means  unusual  for  the  dwellezB 
of  the  town  to  lose  their  land  and  garden  crops,  and  even  fruit  bees^ 
On  such  occasions  the  springs  became  so  weak,  that  even  with  their  whol^ 
yield  turned  alternately  into  each  of  the  three  furrows,  the  water  oHili 
only  reach  half  way  down  the  town,  and  it  became  necessary  to  carrj 
water  from  the  natural  dam  for  domestic  purposes. 

In  order  to  improve  the  supply  of  Beaufort  West  several  mefchodi 
were  proposed  and  discussed,  the  three  meeting  the  most  favour  bein^ : — 
1.  The  lowering  of  the  dyke  forming  the  naturri  dam,  together  with 
the  bed  of  the  furrow  leading  therefrom  into  the  town,  with  the  object 
of  reducing  the  pressure  on  the  feeding  springs  and  consequently  in- 
creasing their  flow  ;   this,  would,  however,  have  necessitated  blasting, 
which  was  objected  to,  on  the  ground  of  its  being  likely  to  rupUoe  the 
dyke,  rendering  it  both  leaky  and  less  secure  during  heavy  floodi ; 
moreover,  the  lowering  of  the  furrow  would  have  entailol  hleavy 
expenditure  on  the  part  of  certain  "  erf-holders,"  in  reducing  the  erel 
of  their  erven  to  the  proposed  altered  level  of  the  furrow,  hence  tiiii 
scheme  was  abandoned.    The  second,  on  which  action  was  taken, wis 
the  construction  of  the  weir  (if  I  may  so  call  it)  across  the  river  channel 
immediately  above  the  natural  dam,  the  intention  being  that  the  head 
of  water  falling  with  force  over  the  weir  should  scour  out  the  heafy 
lodgment  of  silt  from  the  then  existing  small  dam,  and  thus  give  free 
vent  to  the  feeding  springs,  the  more  powerful  of  which  lies  some  20 
feet  below  the  normal  water  level  of  the  dam.    Unfortunately,  this  weir 
was  built  of  water-worn  boulders  in  clay  mortar,  with  a  kind  of  mod 
hearting,  and  had  a  cross-section  even  less  than  an  ordinary  Boer  daiOy 
with  no  foundation,  so  that  I  need  hardly  say  that  it  only  awaited  the 
first  run  of  the  river  to  be  destroyed.    The  third  plan  was  an  endeavour 
to  raise  the  water  from  the  dam  by  means  of  an  Aichimedean  screw, 
but  this  was  soon  abandoned,  as  the  necessary  manual  labour  was  both 
expensive  and  not  always  procurable,  and  more  especially  as  the  screw 
was  found  practically  to  be  a  case  of  "  robbing  Peter  to  .pay  PaaL 
So  far  as  I  can  discover,  no  attempts  were  ever  made  to  open  out  the 
springs.    Some  are  comparatively  superficial.    This,  however,  need  not 
be  regretted,  as  judging  from  the  water  level  in  the  numeronB  deep 
holes  washed  out  of  the  water  bearing  strata,  at  the  bursting  of  the 
Beaufort  dam  in  1869,  agreeing  as  it  does  with  the  water  level  in  ti« 
several  wells  lately  dug  in  the  same  locality,  it  would  appear  that  the 
strata  referred  to  bear  against  the  greenstone  dyke  in  a  level  to 
right,  across,  and  that  while  water  is  founcl  at  every  spot  hitherto  tried 
above  the  dyke  at  the  same  level,  plus  or  minus  the  rise  or  fall  of  the 
surface  ground  level,  yet  in  no  instance  has  it  been  found  to  be  imdtf 
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1^  80  that  the  opening  ont  of  the  springs — much  talked  of  as  a 
binedy  some  ten  years  ago — would  not  have  been  successful.  Besides, 
18  experience  has  often  proved,  the  operation  has — ^although  occasionally 
ucx^essful — been  generally  the  reverse,  and  is  always  a  very  delicate 
ind.  dangerous  experiment.  Of  course,  these  remarks  do  not  refer  to 
my  ox)eration  with  the  spade,  pick  or  crowbar.  It  has  been  found  a 
oaacb.  preferable  and  safer  plan  to  protect  and  lead  out  spring- water  by 
Daeans  of  pipes.  By  such  an  arrangement,  say  an  18-inch  pipe,  so  laid 
Eb3  to  collect  and  conserve  the  water,  the  yield  of  the  powerful  Gamka 
spring  might  have  been  (]^uadrupled,  at  least. 

After  many  public  meetings  have  been  held,  the  bold  idea  of  construct- 
ing an  earthern  dam  across  the  Springfontein  Biver  above  the  town  was 
considered  and  agreed  upon  after  some  little  opposition.    The  usual  and 
very  necessary  preliminary  steps  were  I  fear  not  taken,  and  I  have  been 
informed  that  the  alignment  of  the  embanlanent,  its  length,  sectional 
area,  the  position,  nature  and  discharging  capacity  of  the  overflows,  and 
distributing  outlet — in  a  word  the  designing  and  carrying  out  of  the 
works  were  entrusted  to  two  members  (non-professionals)  of  the  Municipal 
Board.    I  am  not  certain  either  as  to  the  date  of  stiui^ing,  or  of  the 
completion  of  the  works,  but  can  recollect  witnessing  on  the  16th 
December,  1867  (shortly  after  my  arrival  in  Beaufort),  the  first  run  of 
the  river  into  the  new  dam,  filling  it  to  the  extent  of  16  feet  in  the 
excavations  and  10  feet  against  the  made  bank,  at  the  deepest  part. 
The  rejoicings  natural  on  such  an  occasion  were  somewhat  marrea  on 
observing  the  considerable  leakage  which  almost  immediately  took  place 
at  the  base  of  the  embankment  in  several  places.    A  few  days  after,  a 
dangerously  looking  leak  was  discovered  near  the  distributing  pipe,  upon 
which,  at  the  request  of  the  Magistrate,  Captain  Tinley,  I  prepared  and 
forwarded  to  the  Hon.  B.  Southey,  Colonial  Secretary,  a  rough  sketch  of 
the  dam  showing  the  position  and  extent  of  the  leakage  and  a  few  other 
particulars  referring  to  the  unsound  condition  of  the  embankment  and 
the  want  of  outlets,  &q.    The  apprehensions  generally  felt  as  to  the  safety 
of  the  dam  increased  considerably  with  the  additional  leakage,  whicn 
resulted  from  the  2nd  run  of  the  feeding  streams  on  the  6th  February 
following,  which  raised  the  water  to  within  4  feet  of  the  outlet^  leveL 
The  Municipal  Commissioners,  with  one  or  two  exceptions,  did  npt  seem 
to  share  in  the  general  feeling  of  alarm,  and  declined  calling  in  pro- 
fessional advice,  although  repeatedly  urged  to  do  so.    A  serious  slip  of 
the  inner  toe  of  the  embankment  below  water-level,  followed  by  acorre^- 
spending  settlement  of  the  slope  above,  leaving  an  ugly  gap  along  more 
than  half  the  length  of  the  embankment,  brought  matters  to  a  crisis, 
and  a  public  meeting  being  held  I  was  engaged  to  make  such  surveys, 
&c.,  as  would  enable  me  to  report  upon  the  alleged  instability  of  the 
embankment,  and  the  best  mode  of  placing  its  safety  beyond  a  doubt. 
.  The  slip  in  the  inner  slope  having  been  made  up  with  material  rafted 
on  from  the  ridge,  I  set  to  work  by  surveying  the  drainage  area  of  the 
dam,  which  I  found  to  be  nearly  60  square  miles — ^being  much  more 
extensive  than  was  suppo>sed — then  I  carefully  surveyed  and  sectioned 
the  basin  of  the  dam^  finding  its  contents  to  be  (on  the  24th  December, 
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1868)  1 63,000,000  gallons,  and  its  fiill  storage  capacity,  500,000,00(1 
gallons  There  being  no  raingauge  kept  in  tne  neighbourhood,  I  hal 
to  be  all  the  more  careful  in  the  gauging  of  the  different  feeding  stxeaia 
in  order  to  determine  the  required  dimensions  of  the  storm  overflow 
necessaiT  to  preserve  a  safe  water-level  in  the  dam  for  the  heaviest  knova 
floods.  I  found  the  mean  of  six  cross  sections  of  the  several  feeders  widi 
their  respective  gradients,  to  compare  verj  nearly  with  the  pTeviowif 
ascertained  feeding  capacity  of  the  river.  The  results  gave  the  feeding 
power  of  the  river  (when  full  to  the  top  of  its  banks)  at  68,338,000  galleiis 
per  hour.  It  rarely  happens  that  this  river  overflows  its  banks  at  ths 
part  referred  to,  but  it  would  be  erring  on  the  safe  side  to  allow  an 
additional  15,000,000  gallons  per  hour  for  extraordinary  floods,  making 
in  all  88,338,000  gallons,  which  quantity  would  fill  the  dam  in  six  homs. 

On  measuring  the  two  outlets  I  found  the  one  on  the  soatbem  side 
had  a  cross  section  of  83  square  feet,  with  a  gradient  of  1  in  10,  and 
the  other  60  square  feet  but  practically  level ;  their  joint  discharging 
capacity  being  barely  sufficient  for  the  smaller  of  the  three  minor  feedersy 

The  embankment  had  an  outer  slope  of  1  to  1,  was  3  feet  wide  at  top. 
with  an  inner  slope  of  2  to  1  where  it  crosses  the  river,  thence  the  in- 
clination gradually  blended  into  1^  to  1  up  to  its  northern  end.  An 
examination  of  the  embankment  showed — ^besides  the  leakage  and  slips 
before  referred  to — several  large  fissures  running  in  a  zig-za^  line  alcmg 
the  faces  of  the  bank,  and  a  series  of  vertical  or  rather  obhqne  cracks 
generally  found  at  the  joints  in  the  layers  of  earthwork — which  were  evi- 
dently neither  carried  out  in  continuous  sheets  nor  were  the  layers  inoMT* 
porated  into  each  other  at  the  breaks.  A  line  of  levels  taken  along  the 
top  of  the  embankment  (which  was  presumably  level  or  nearly  so  ori- 
ginally) showed  considerable  unequal  settlement  throughout,  the  portion 
where  the  dam  eventually  breached  being  17  inches  t^low  the  general 
line  of  the  top  line. 

No  foundation  trench  had  been  excavated,  nor  had  the  vegetable 
matter  (bushes  and  their  roots)  with  the  pulverized  soil  and  silt  been 
removed  from  the  surface,  which  latter,  the  silt,  when  acted  on  by  water 
is  likely  to  run  into  quicksand.  No  borings  weie  ever  made  to  aacer- 
tain  the  nature  of  the  soil  beneath  the  base  of  the  embankment,  and  no 
berm  or  terrace  left  between  the  iuner  toe  of  the  embankment  and  the 
Une  of  excavations.  A  naked  pipe  had,  moreover,  been  placed  through 
the  embankment  on  the  made  ground,  which  pipe  was  jointed  with 
oakum  and  white  lead !  and  a  permanent  spring  had  been  banked  over 
in  the  river  bed,  without  being  carried  awav  in  proper  drains  securely 
puddled,  the  efltect  of  the  attempt  to  choke  the  spring  being  to  render 
that  portion  of  the  base  of  the  embankment,  to  a  height  of  16  feet,  in  a 
semi-fluid  state. 

The  conclusion  I  could  hardly  help  arriving  at,  was  that  the  dam  was 
in  a  dangerous  condition  and  that  it  might  indeed  break  at  any  moment, 
even  with  the  then  low  water  level  in  it ;  but  on  my  reporting  accord- 
ingly to  the  Municipal  Commissioners  I  failed  to  convince  the  majority 

*^em  of  the  necessity  of  taking  immediate  steps  to  endeavour  to 
avert  the  mipending  danger, 
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my  report  then  read,  I  strongly  ni^ed  that,  as  a  preliminary  step, 
Ike  dam  be  emptied  by  lowering  the  southern  outlet,  to  enable  the 
leccfisary  alterations  and  repairs  to  be  effected.  The  first — the  outlet 
mtting — ^was  estimated  to  cost  £900,  but  the  nature  and  extent  of  the 
proposed  repairs — entailing  a  remodelling,  indeed,  a  reconstruction  of 
bHe  w}iole  embankment,  which  together  with  providing  sufficient  storm 
overflowB,  making  the  means  of  egress  equal  to  the  means  of  ingress 
dnring  the  heaviest  floods,  would  have  cost  £8,000,  or  say  £9,000  in 
all — caused  gieat  consternation  and  dissatisfaction.  The  principal 
reasons  advanced  by  the  Commissioners,  who  opposed  action  bemg 
taken,  were  :~^ 

1 .  That  the  dam  was  of  much  greater  capacity  than  my  plan  indi- 
cated. (I  had  shown  the  perimeter  of  the  dam,  when  full,  by  erecting 
82  beacons  in  the  basin  at  the  outlet  level.) 

2.  That  my  notions  of  the  feeding  stream  were  more  applicable  to 
the  Orange  River. 

8.  That  as  the  dam  would  probably  never  get  full,  no  further  outlet 
capacity  was  necessary,  and  moreover  that  there  was  a  natural  nek, 
which  had  been  found  by  a  mason's  spirit  level  to  be  about  outlet  level 
(I  had  made  it  with  the  theodolite  8  feet  above  outlet  level),  would  act 
as  a  natural  overflow  ;  and  so  forth. 

Shortly  after,  another  public  meeting  being  threatened,  the  Muni« 
cipal  Commissioners  resolved  on  making  a  start  to  the  lowering  of  the 
outlet,  by  cutting  a  drain  through  it  8  feet  by  5  feet,  their  view  being 
thereby  to  ascertain  the  approximate  cost  of  carrying  out  the  whole 
catting  as  recommended  by  me.  This  small  drain  was  carried  out  by 
contract  for  £200. 

On  the  22nd  October,  1869  (by  which  time  the  dam  was  nearly 
empty),  a  heavy  thunderstorm  burst  in  the  drainage  area  of  the  dam, 
followed  by  a  heavy  shower  the  next  morning ;  a  rough  raingauge  I 
had  constructed  gave  the  fall  at  8*05  inches  for  the  18  hours.    At  10 
o'clock  a.m.  on  the  2drd  the  dam  ran  out  for  the  first  time,  and  all  the 
feeders  being  still  running  strong,  the  water  level  in  dam  rose  rapidly. 
The  comparative  smallness  of  the  dam  and  its  outlets  now  became  palp- 
ably evident  to  the  onlookers,  who  were  becoming  much  excited  and 
alarmed,  for  besides  the  old  leakage  having  materially  increased,  one 
new  leak  on  a  large  scale  had  found  a  vent  some  16  feet  above  ground 
level,  which  was  partially  stopped  with  great  difficulty.    I  meanwhile 
had  advised  the  Resident  Magistrate  to  warn  the  town  folks  of  the 
danger  and  to  clear  the  town.    This  was  not  done  a  minute  too  soon,  as 
at  nooD,  when  the  water  was  still  5  feet  from  top  bank  level,  the  dam 
bniBt,  doing,  as  was  publicly  recorded  at  the  time,  damage  to  house- 
hold property  variously  estimated  at  from  £80,000  to  £50,000.  Luckily 
no  human  lives  were  lost,  but  one  may  shudder  to  contemplate  what 
the  consequences  would  have  been  had  the  dam  breached  during  the 
night,  for  throughout  the  whole  length  and  breadth  of  the  town,  the 
water  rushed  with  great  force  from  three  to  six  feet  deep  for  several 
houn,  all  the  streets  being  roaring  torrents,  undermining  and  sweep- 
ing away  houses,  treesi  &c.,  in  their  course,  and  both  rivers  (one  skirting 
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the  town  on  either  side)  tearing  down  over  20  feet  deep^  rendeiixi£ 
GBK^DQ  impossible. 

Towards  the  end  of  1878  it  was  resolved  at  a  public  meeting  to 
"  repair"  the  dam  by  constructing  a  weir  in  the  breach,  120  feet  long 
and  15  feet  high,  above  floor  of  breach. 

At  another  meeting  held  soon  after  I  was  requested  to  report /'on 
the  advisability  or  otherwise  of  reconstructing  the  dam  as  reaolved 
upon  *'  at  the  previous  meeting,  as  also  "  my  views  as  to  the  best  mode 
of  reconstruction."  In  accordance  with  which  I  reported  that  I  d^p- 
proved  of  the  weir  scheme  in  the  breach,  mainly  for  the  following  rea- 
sons :— 

1.  The  insufScient  discharging  capacity  of  the  proposed  weir. 

2.  The  uncertainty  of  the  primitive  or  greenstone  rock  being  found  ; 
in  my  opinion  borings  would  show  a  water-klip  formation,  quite  insoffi- 
cient  as  an  incompressible  and  water-tight  foundation,  and  as  the  first 
heavy  run  of  water  over  the  weir  would  certainly  break  up  and  dislodge 
the  water-klip  and  speedily  undermine  the  weir.  The  likelihood  of 
foundations  being  about  9  feet  deep  (found  subsequently  to  be  8  feet 
and  that  the  rock  was  water-stone)  would  render  the  work  below  the 
ground  level  very  expensive  ;  and  making  the  actual  height  of  the  weir- 
wall  24  feet.  I  considered  the  cross-section  of  the  same  much  too  small. 
^)eaking  from  memory  the  wall  had  an  8  feet  base,  4  feet  top  with  a 
vertical  face.  The  same  objections  of  course  held  good  with  reference 
to  the  wing  walls  of  the  weir,  with  respect  to  which,  moreover,  nothing 
had  been  said  as  to  puddHng  or  concrete  backing,  counterforts,  or  any 
other  means  necessary  to  render  their  junction  with  the  earthen  bank 
water-tight  (which  even  under  the  most  favourable  circumstances  is  most 
difficult  of  attainment;. 

8.  The  scheme  did  not  embrace  any  remedial  measures  being  taken 
with  the  embankment,  which,  as  before  described,  was  in  a  most  unsound 
condition  generally,  neither  was  the  removal  of  the  pipe  referred  to,  the 
plugging  of  which — as  was  subseauently  proposed — would  not  of  course 
have  prevented  the  "  creep,"  which  I  felt  convinced  had  previously 
existea  (and  which  was  of  itself  a  feature  so  dangerous  as  to  justify  the 
many  predictions  that  the  dam  would  fail  there  first).  Nor  was  the 
covered  spring  in  the  river  bed  even  referred  to,  although  quite  as 
dangerous,  for  very  similar  reasons,  as  the  pipe. 

The  resolution  of  the  former  meeting  having  been  rescinded,  I  pro- 
ceeded to  state  my  proposal  for  reconstruction,  in  effect  as  follows  : — 

l.That  the  original  outlet  level  be  adhered  to,  giving  24  feet  of 
water  in  the  excavations  and  19  feet  against  the  made  bank  at  the 
deepest  part. 

2.  That  the  alignment  of  the  embankment  be  altered  as  foUows  :— 
The  line  to  be  retained  from  the  northern  horn  to  breach,  thence  in  a 
line  with  the  point  of  the  "  kopje,"  the  old  bank  to  be  removed  from 
the  line  thus  proposed  to  be  abandoned,  to  assist  in  fonning  the  new 
embankment. 

3.  The  main  outlet  to  be  130  feet  wide  cut  through  the  low  point  of 
ridge;  this  outlet  would  have  had  an  easy  ^neUshaped  approach  on  Ute 
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inner  side,  and  the  overflow  water  would  have  been  discharged  from  it 
in  a  line  nearly  parallel  with  the  old  river  channel,  and  therefore  re- 
qoiring  no  breisJ^water  to  protect  the  town ;  the  catting  wonld  have  con- 
tained 7,860  cubic  yards  and  cost  £2,000. 

4.  The  northern  outlet  to  be  widened  to  50  feet,  and  cut  with  a 
gradient  of  1  in  85  ;  the  rock  and  shale  therefrom  to  be  formed  into  a 
Dank  on  the  town  side  of  outlet,  the  top  line  of  said  bank  to  be  8  fbet 
lower  than  that  of  the  embankment.  The  opnosite  side  of  outlet  to  re- 
main clear,  to  allow  flood-water  to  spread.  Tne  sill  of  this  outlet  Jbo  be 
BIX  inches  higher  than  that  of  main  overflow. 

5.  The  section  of  embankment  to  have  a  pitched  slope  of  8  to  1  on 
inner  side  and  2  to  1  on  outside,  with  a  puddle-core  (or  back-bone  of 
tongh  clay)  in  the  centre  founded  in  a  puddle  trench  to  be  cut  down — 
if  necessary — into  the  rock  until  an  impermeable  bed  is  reached,  a  foun- 
dation to  be  formed  for  the  inner  portion  of  the  embankment  by  a  sheet 
of  paddle  being  laid  from  the  puddle-core  to  the  toe,  terminatingby 
bemg  carried  vertically  downwards  into  some  retentive  stratum.    The 
outer  slope  to  be  protected  and  sustained  by  a  strong  wall  15  to  19 
feet  thick  at  base,  and  8  feet  at  top,  composed  of  rubble-stone  and  shale 
brought  from  outlet  cutting.    The  wail  to  be  founded  on  the  rook  in 
Buch  a  manner  that  the  foundation  trench  would  act  as  a  drain  for 
carrying  off  rain  water  from  outer  slope,  together  with  what  might 
possibly  be  found  to  percolate  (for  a  short  time  until  stopped  by  silting) 
m>m  under  the  puddle-trench  through  the  fissures  of  the  rock — ^which 
in  some  parts  had  been  exposed  by  the  excavation  being  carried  too  deep. 

6.  The  portion  of  the  outer-slope  of  the  embankment  in  the  river 
coVering  the  spring  to  be  opened  to  the  fountain-eye,  and  the  water  led 
out  by  means  of  a  culvert  securely  puddled  ;  two  lengths  of  the  pipe  on 
the  outer  and  three  on  the  inner  side  to  be  removed,  the  remaming 
lengths  to  be  filled  with  concrete  well  ranmied,  then  the  ends  plugged 
and  the  trench  carefully  puddled  up.  The  irrigation  supply  to  be  drawn 
off  by  means  of  two  S-inch  siphons,  which  by  being  placed  over  the  bank 
would  not  in  any  way  endanger  it  or  disturb  the  continuity  of  the  paddle 
and  earthwork. 

7.  The  top  line  of  embankment  to  be  10  feet  above  level  of  sill  of 
main  overflow. 

The  estimated  cost  of  carrying  out  the  above  scheme  was  £9,800 ; 
bat  as  this  was  considered  too  high,  and  objections  being  made  to  any 
interference  with  the  embankment  in  the  nver-bed,  I  was  requested  to 
reduce  the  "  dam"  to  15  feet,  and  to  limit  the  expenditure  to  £8,500. 

This  request  was,  however,  ^'easier  said  than  done.*'  Safety  de- 
manded that  the  pipe  and  covered  spring  be  dealt  with,  which  could 
only  be  done  effectively  in  the  manner  previously  described.  The  small 
money  limit  precluded  any  scheme  embracing  the  necessary  alterations 
to  the  embankments  and  outlets ;  moreover,  the  lowering  of  the  latter 
to  the  level  resolved  upon  would  have  materially  increased  the  amount 
of  green  stone-work  cutting,  and  consequently  the  cost  thereof.  Under 
all  the  circumstances,  I  could  only  report  that  the  carrying  out  of  the 
resolution  was  neither  practicable  nor  advisable^  and  that  if  the  15  feet 
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dam  was  adhered  to,  it  would  be  foand  only  capable  of  storing  a  aeYm- 
"  months'  supply,  and  the  end  of  autumn  would  generally  see  it  empty— 
■  just  the  time*  when  the  greatest  water  supply  is  necessary  for  the  crope^ 

a  second  crop  being,  unless  in  exceptionally  good  years,  oat  of  tfae 

question. 
In  view  of  the  ever-increasing  requirements  or  necessity  of  somethii^ 

being   done,  I  subsequently  sent  the  Commissioners  the    following 

suggestions : — 

1.  That  the  old  river  channel  be  opened,  the  earth  therefrom  to  fill 
up  the  breach. 

2.  That  a  weir  be  constructed  across  the  river-channel  on  the  green 
>  stone  rock,  200  feet  long,  well  bonded  into  the  kopje  at  the  one  end, 

with  wing-walls  at  the  other  where  it  joins  tlie  embankment ;  a  9-indi 
distributing  pipe  being  built  through  weir-walls  twelve  inches  above  the 
river  bed  ;  the  wall  being  constructed,  in  the  first  instance,  fifteen  feet 
high,  but  with  a  sufficient  cross-section  to  enable  its  being  heightened 
another  five  feet,  or  lift,  when  found  desirable. 

8.  That  the  embankment  be  thoroughly  remodelled,  as  previously 
described. 

No  action  was  taken  until  about  the  middle  of  1874,  when*  after 
several  engineers  had  been  consulted,  the  public  resolved  on  carrying 
out  my  original  scheme,  with  the  exception  of  the  proposed  alteration 
in  the  alignment  of  the  embankment,  the  original  straight  line  being 
preferred  by  the  public  on  account  mainly  of  its  keeping  the  **  drink- 
'  water  fountain"  free.    A  start  was  immediately  made  (under  my  super- 
vision) with  some  25  convicts,  to  the  outlet-cutting  on  the  town  side. 
By  the  end  of  the  following  year  (1876),  with  an  average  number  of 
59  convicts  engaged,  6,760  cubic  yards  in  all  had  been  removed  and 
formed  into  the  breakwater.    Towards  the  end  of  the  year  Mr.  Gamble, 
at  the  request  of  the  Hon.  Commissioner  of  Crown  Lands  and  Public 
Works,  inspected  the  works,  and  in  his  report,  dated  14th  December, 
1875,  expressed  himself  satisfied  both  with  the  design  and  the  manner 
in  which  the  repairs  to  the  work  had  so  far  been  carried  out.    His  visit 
was  very  opportune,  as  by  his  advice  siphons  were  finally  agreed  npon, 
the  question  of  puddling  the  whole  embankment  settled  in  the  affinna- 
tive,  and  light  thrown  upon  several  other  important  points  afiecting 
*  the  stability  and  permanency  of  the  embankment. 

In  March,  1876,  a  start  was  made  to  alter  the  inner  slope  of  embank- 
ment. I  found  it  necessary  to  remove  a  large  quantity  of  silt  before 
founding  the  new  earthwork  by  laying  the  puddle  sheet  ah^ady  de- 
scribed. The  pitching  stones  having  been  removed,  the  slope  of  the 
old  bank  was  cut  or  "  racked  back  "  in  steps,  with  a  vertical  niche  (for 
toothing)  at  intervals  of  25  feet,  cut  jfrom  8  to  5  feet  into  the  bank.  In 
so  doing  I  could  perceive  the  mistakes  made  in  the  construction  of  the 
old  embankment-^not  before  discernable — ^as  follows  : — 

1.  The  base  and  lower  portion  of  the  embankment  lo  the  height  of 
10  feet  was  barrow-work,  with  no  wetting  or  ramming. 

2.  Earth  not  spread  in  regular  layers,  often  vaiyinff  in  thickness  from. 
2  to  5  feet,  and  occasionally  found  dipping  towards  flie  inside. 
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3.  The  evils  attending  high  tips  showed  themselves  by  tbe  small 
t:fc^>iies  and  lumps  of  hard  ground  having  rolled  down -the  slope  and 
Kittled  in  a  heap  at  the  bottom  ;  these  became  covered^  and  a  new  layer 
leiK)6ited  as  the  work  progressed,  and  so  in  the  end  a  layer  of  very 
poTouB  material  was  formed  under  the  whole  extent  of  the  work,  leading 

water  into  the  heart  of  the  embankment.    The  impossibility,  too, 
thick  layers  of  obtaining  equal  consolidation — the  result  being 
qnal  settlements  and  slips. 

4.  The  five  different  kinds  of  soil  composing  the  embankment  had 

evidently  been  ridden  on  without  first  being  assorted  or  mixed  in  the 

Iproportions  necessary  to  render  it — ^with  proper  wetting  and  ram- 

xning — ^impermeable,  so  as  to  form  a  water-tight  bank.    These  strata 

of  soil,  &c.,  available,  were  as  follc^ws  : — (1)  a  deposit  of  calcareous  tufa 

csalled  locally  "kalk"  ;  (2)  an  admixture  of  the  latter  with  loam  ;  (8) 

lirown  clay  ;  (4)  water  worn  sand  and  pebbles  ;  (5)  blue  shale.    None 

of  which  alone  (not  excepting  the  clay,  which  was  of  itself  too  rich) 

would  form  a  good  bank.    The  facing-stones,  being  generally  pretty 

large  and  round,  with  no  packing  nor  stratum  of  shale  or  broken  stone 

between  them  and  the  earth,  laid  as  they  were  on  a  1 J  to  1  slope, 

allowed  the  waves  in  stormy  weather  to  commit  great  havoc  by  washing 

oat  the  eaith  from  ulider  the  stones,  thereby  causing  serious  irregularities 

of  the  sur&ce. 

In  altering  the  outer  slope,  I  also  "  racked  "  it  back  in  steps,  and  by 
carrying  up  the  rubble  and  shale  wall  simultaneously  with  the  new 
earthwork,  thus  preventing  the  spread  of  the  earth  laterally,  greatly 
assisted  the  carts  and  rammers  in  consolidating  the  work.    The  same 

1>roce8S  was  carried  on  in  the  inner  side,  and  by  spreading  the  soil  in 
ayers  never  exceeding  3  inches  in  thickness  (with  a  slight  dip  inwards 
towards  the  puddle-core),  then  thoroughly  rammed  ^own  while  moist 
to  a  uniform  thickness  of  3  inches,  I  found  that  with  the  earth  mixed 
in  certain  proportions,  determined  by  experiment,  good  work  could  be 
done. 

Nature  favoured  us  in  providing  a  stratum  of,  for  the  colon j,-  very 
good  day  near  the  works  for  puddling.  This  clay  was  first  dug  and 
prepared  by  cross-cutting  and  tempering?  at  the  place  where  dug,  then 
Drought  on  and  spread  in  thin  horizontal  layers,  not  exceeding  5  inches 
or  6  inches  in  thickness,  beaten  down  to  3  inches,  each  layer  being 
carried  out  to  its  full  extent  and  incorporated  with  the  preceding  one 
before  another  is  laid.  This  mode  of  procedure  gives  the  best  puddle 
if  well  superintended,  the  clay  getting  more  frequently  turned  over  and 
there  being  less  danger  of  too  much  water  being  used,  producing  mud 
instead  of  puddle.  Strong  side  planks  were  used  to  prevent  lateral  ex- 
pansion of  the  clay  while  being  panned  down.  The  puddle  wall  is  sup- 
ported on  each  side  by  selected  material  averaging  6  feet  in  thickness, 
wdich  was  also  well  watered  and  rammed. 

The  puddle  wall  is  bonded  to  the  extent  of  25  feet  into  a  niche  cut 
in  the  centre  of  the  old  embankment  on  each  side  of  the  breach,  and  is 
also  toothed  in  from  3  feet  to  6  feet  at  intervals  of  8  feet  between  the 
pad^e-core  and  the  inner  toe  of  the  old  embankment,  so  as  the  better 
to  amalgamate  the  new  with  the  old  work. 
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On  examining  the  pipe-joints  I  oould  plainly  perceiTe  that  oil  I 
examined  had  .leaked  ;  tiiere  were,  too,  ample  evidence  of  the  "  cre^" 
along  the  jiipe.  On  catting  open  the  outer  toe  of  the  embankment  a. 
the  river  I  found  the  spring,  which  had  then  a  yield  of  39  galloos  pa 
hour.    This  I  drained  out  m  the  manner  already  described. 

The  cutting  of  the  puddle  trench  gave  ample  proof  of  the  abadnli 
necessity  of  trial  pits  being  made  to  ascertain  the  natur*  of  the  groond 
on  which  the  embankment  will  be  placed,  and  through  and  into  wfakk 
the  puddle  trench  will  pass^  before  commencing  the  constmctaon  of  an 
embankment. 

Said  trench,  besides  showing  what  the  sections  indicate,  proved  die 
*'  kalk  "  formation  to  be  only  apparently  hard  and  actually  impreaoUe, 
porous  and  fiill  of  water,  strongly  impregnated  with  lime  and  farak. 
The  second  stratum  was  also  soft  and  spongy,  while  in  the  breadi  we 
discovered  an  old  water  fdrrow  in  the  clay  stratum,  filled  wiUi  stone,  wad 
which  on  being  opened  up  was  found  to  run  from  the  original  excavations 
right  across  the  breach  m  an  oblique  direction  towards  the  soath-west. 
The  infiltration  from  this  furrow,  finding  its  way  through  and  up  doog 
the  base  of  the  embankment,  acting  as  lubricant,  and  eventually  wettii^ 
the  whole  base  and  bottom  portion  of  the  embankment,  accounts  I  t3mk 
for  slipping  and  subsidence,  which  latter,  as  already  stated,  amounted  to 
seventeen  inches  there,  ending  in  the  breaching  of  the  embankment. 
The  12  inch  stratum  of  water  worn  sand  and  pebbles  was,  next,  perhapSi 
to  the  old  water  fdrrow  just  described,  the  most  dangerous  feature  of  all 
as  affecting  the  safety  of  the  new  dam,  for  as  the  excavations  ex- 
tended to  it  in  the  basin  of  the  dam,  and  the  river  water  ninniiig 
through  the  breach  had  scoured  it  open  nearly  to  the  outer  toe  of  the 
embankment,  the  porous  stratum  referred  to  would  have  certainly 
drained  the  new  dam  if  nothing  worse  had  happened,  had  the  puddk 
core  in  the  trench  as  well  as  the  puddle  sheet  and  toe  not  intervened. 

I  might  here  remark,  parenthetically,  on  the  ample  proof  of  the 
"  leegte "  above  the  town  having  been  in  former  days  a  vast  lake  of 
which  Beaufort  Poort  was  the  ouuet,  the  attrition  of  the  flood  waier 
having  in  the  course  of  ages  worn  down  the  water-klip  rock  (which— 
as  can  be  seen  from  the  outlet  cutting — bears  against  and  supervenei 
the  greenstone)  to  the  present  level  of  the  dyke. 

The  works  were,  about  the  end  of  1877,  although  not  quite  completed 
brought  to  a  termination  by  the  removal  of  the  convicts  (whose 
average  number  for  the  last  two  years  had  been  85).  The  expen- 
diture to  above  date  was  £12,800,  including  cost  of  original  dam  £8,800. 
I  may  safely  assert  that  the  greatest  economy  was  practised  on  the  works, 
nearly  all  our  implements  having  been  made,  repaired  and  dr^sed  on 
the  works,  the  only  imported  wood  used  beiug  packing  cases  for  repair- 
ing barrows,  fo^we  discovered  that  the  common  mimosa  thorn  wood, 
when  cut  at  the  propei'  time  and  seasoned,  made  excellent  hammer  and 
pick  handles,  barrow-wheels  and  frames,  and  that  with  practice  and  the 
aid  of  borax  our  steel  drills,  on  becoming  too  short,  could  be  welded, 
thus  effecting  a  considerable  saving  in  steel. 

I  found  that  the  Hottentots  when  trained  made  excellent  striker^ 
and;  when  well  superintended,  good  puddlers,  Kafirs  being  better  adapted. 
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an  accoant  of  their  finer  physique,  for  crowbar  and  pickwork  and  wall 
bnilding,  while  Korannas  and  Bushmen,  as  a  rule,  were  both  lazy,  use- 
leas  and  intractable. 

The  first  run  of  water — about  13  feet  deep — took  place  on  the  3rd 

Oct.,  1877.    During  the  following  year  it  was  several  times  replenishod 

bat  only  filled  for  the  first  time  in  January,  1879,  when  the  water  ran 

22  inches  deep  through  the  main  outlet ;  in  March  soft  rains  fell  daily 

from  the  Ist  to  the  13th,  thoroughly  saturating  the  whole  drainage  area, 

and  cnlminating  in  the  heaviest  and  most  protracted  rainfall  recorded 

in  this  locahty.    On  this  memorable  occasion  the  rain  fell  heavily  for 

38  consecutive  hours,  the  rain-gauge  recording  a  fall  of  nearly  6  inches, 

S-15  inches  of  which  fell  daring  the  first  10  hours.    It  was  observed 

with  satisiaction  that  although  the  feeding  streams  were  all  overtopping 

their  banks  very  considerably  the  water-level  in  outlets  did  not  exceed 

^  feet.    About  11  o'clock  on  the  19th  the  water-level  suddenly  rose — 

within  40  minutes — another  2  feet,  causing  great  excitement ;  the  water 

be^n  to  overtop  the  low  bank  skirting  the  northern  outlet  on  the 

village  side,  and  it  was  resolved  to  cut  a  portion  of  this  bank  away  to 

assist  the  outlets  ;  before  this  could  be  carried  out  to  any  great  extent 

the  water-level  showed  signs  of,  and  was  reported  to  be,  falling.    By 

sundown  that  evening  all  danger  was  over,  the  flood  water  having  gra-' 

daally  .become  reduced  to  a  flow  of  87  inches  deep  in  the  main  overflow. 

The  sudden  increase  of  2  feet  water  in  the  dam,  above  referred  to,  was 

gabsequently  found  to  have  resulted  from  three  different  dams  situated 

above  our  dam  in  the  same  drainage  area  having  simultaneously  given 

way  by  the  water  overtopping  their  banks. 

I  must  not  omit  to  mention  that  shortly  after  the  dam  filled  for  the 
first  time  a  small  oozing  appeared  issuing  from  the  rock  behind,  but  close 
to  the  outer  toe  of  the  embankment,  which  although  perfectly  clear  filtered 
water, differing  greatly  from  the  water  in  dam, which  was  tlien  brown  with 
the  mud  in  suspension,  and  evidently  a  mere  trickle  through  a  fissure 
of  the  waterklip  rock,  caused  some  alarm. 

One  of  the  Municipal  Commissioners,  with  more  zeal  than  prudence, 
started,  during  my  absence,  a  large  work  party  to  cut  open  a  ditch  into 
the  inner  ^ope  of  the  embankment.  Commencing  about  18  inches 
above  the  water  level  they  dug  vertically  down  to  the  surface  level  or 
base  of  embankment.  Although  this  cutting  was  made  in  front  of  the 
puddle  work,  the  embankment  was  found,  to  their  astonishment,  to  be 
perfectly  dry  and  free  of  cracks,  this  fact  proving  the  cause  of  the  alarm 
to  be  a  mere  percolation  paasing  through  a  fissure  of  the  "  waterklip." 
At  any  rate  it  soon  stopped  of  its  own  accord,  and  being  no  doubt  silted 
up  has  given  no  further  trouble. 

As  a  provision  against  the  breaking  of  dams  higher  up  the  valley,  I 
was  instructed,  and  at  once  set  about  carrying  out  additions  to  the  out- 
lets.   I  also  macadamized  the  whole  length  of  the  embankment  with 
small  rabble  stone  rendered  compact  with  fine  shale  and  gravel,  thereby 
I      raising  the  top  line  another  2J  feet  throughout. 

The  top  line  of  the  embanlonent  falls  slightly  from  east  to  west,  so 
that  any  overtopping  would  necessarily  take  place  first  at  the  west  end 
vol/.  III.  h 
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thereby  saving  the  higher,'  more  expensive  and  dangerous  partkiBS- 
should  sncfa  a  dire  contingency  ever  occur. 

The  works  were  finally  completed  in  February,  1880,   at  a  oo^  rf 
£13,800. 

The  direct  revenue  at  present  derived  from  the  leased  new 
amounts  to  nearly  £1,000  a  year,  and  the  indirect  benefit 
from  the  reservoir  in  having  at  least  quintrupled  the  epring-y 
supply  feeding  the  three  town  furrows  (thereby  greatly  improving  the 
health  and  comfort  of  the  inhabitants,  as  well  as  materially  increadng 
the  returns  from  the  town  erven),  is  estimated  by  some  to  be  evai 
greater  and  more  important  than  the  direct  revenue  above  mentiofiied. 
Of  one  thing  there  can  be  no  doubt — that  with  the  remarkablj  dry 
five  last  years,  with  au  average  annual  rainfall  for  that  period  of  only 
about  nine  inches,  Beaufort  must  thank  the  dam  for  meeting-  without 
stint  and  with  great  gain  to  the  town  the  heavy  demands  made  opon  iL 


XIV.  AN  ENQUIRY  INTO  THE  CAUSE  OF  THE  CAMP 
FEVER  OF  KIMBERLEY.— By  J.  H.  Meibiwg  Beck,  M3., 
M.R.C.P. 

[Read  June  27th,  1883.] 

There  are  probably  few  who  have  ever  lived  in  Kimberley  who  will  not 
agree  with  me  when  I  assert  that  the  "  Camp  Fever  "  has  been  a  seriooB 
impediment  to  the  development  of  the  place.  This  being  so  my  enqniiy 
into  the  conditions  causing.it  is  important.    A  clear  Imowledge  of  its 
causation  might  in  many  cases  induce  people  to  avoid  unnecessaiy  ex- 
posure to  risk  of  infection,  or  might  suggest  means  of  prevention,  or 
might  remove  much  of  the  insecurity  which  of  necessity  must  exist  in  a 
community  that  knows  not  where  to  look  for  an  enemy  as  effeotnally 
bidden  from  most  as  it  is  dangerous  to  all.    Many  theories  have  been 
advanced  as  to  the  cause  of  tne  camp  fever,  and  perhaps  none  more 
''even  by  medical  men  themselves"  than  the  bad  sanitary  condition  of 
Kimberley.    A  moment's  reflection  will,  however,  show  tiat  this  ia  not 
so.    While  recognising  the  influence  of  the  bad  sanitary  arrangements 
existing  here  and  there  in  Kimberley,  in  lowering  the  healths  of  indivi- 
duals, and  so  not  only  predisposing  them  to  ri^  of  infection  but  also 
aggravating  symptoms,  L  cannot  regard  this  condition  as  the  cause  of  the 
fever.    The  influence  bad  sanitation  exerts  on  this  fever  is,  I  believe, 
not  more  than  it  would  exert  on  any  other  fever.    We  can  understand 
how  bad  sanitation,  while  unable  to  cause  such  a  disease  as,  for  example, 
"  scarlet  fever,^*  might  be  able  to  aggravate  an  attack,  and  rendex  it 
more  serious.    As  a  matter  of  fact,  with  the  exception  of  one  or  two 
localities  in  Kimberley,  the  sanitary  condition  of  the  place  is,  while 
leaving  much  to  be  desired,  not  worse  than  the  sanitary  condition  of 
many  other  plnojs  in  the  colony,  certainly  not  worse  than  Cape  Town  ; 
and  clearly,  if  able  to  cause  such  serious  epidemics  in  one  place,  it  should 
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lao  have  the  8ame  eflFect  in  others.  Moreover,  such  diseases  as  typhoid 
5ver  and  (^ptheria  are  not  uncommon  in  Kimberley,  and  we  know 
ufficient  of  the  etiology  of  these  fevers  to  justify  us  in  declaring  them 

0  be  due  to  such  bad  sanitation  as  may  exist.  It  is  unreasonable  to 
fiEitlier  all  conditions  that  may  arise  on  bad  sanitation,  and  I  think  I  shall 
be  able  to  make  it  clear  that  a  far  more  satisfactory  and  feasible  expla- 
aation  is  possible.  Let  me,  however,  not  be  misunderstood,  and  let  it  be 
not  inferred  from  what  I  have  just  said  that  I  under-estimate  the  necessity 
or  tlie  value  of  ^ood  and  effective  sanitation.  All  that  I  wish  to  lay  stress 
upoii  is  that,  while  recognising  bad  sanitation  as  a  predisposing  cause, 

1  cannot  regard  it  as  the  direct  exciting  cause  of  the  fever.    In  order 
to  convey  clearly  what  is  to  follow,  let  me  briefly  indicate  what  I  believe 
to  be  the  nature  of  the  camp  fever.    I  believe  it  to  be  a  malarious  fever 
pare  and  simple.    I  think  sufficient  of  my  brother  practitioners  at 
sLimberley  will  at  the  present  time  agree  with  me  on  this  point  to  render 
an  exhaustive  argument  in  support  of  my  reasons  for  saying  this  unneces- 
sary.   I,  however,  wish  to  be  clear  about  it,  for  oniy  as  recently  as  a 
year  ago,  while  discussing  the  matter  with  one  of  the  leading  medical 
men  at  Kimberley,  my  suggestion  as  to  the  "  malarious  nature ''  of  the 
fever  was  dismissed  by  him  with  the  remark,  *'  And  where  are  you  going 
to  get  your  malaria  from  ? ''    Many  circumstances  have  induced  me  to 
regard  it  as  such  :  its  undoubtedly  remittent  type  ;  its  strict  analogy  to 
the  bilious  fever  of  India ;  the  effect  it  has  on  organs  we  know  to  be 
preferred  by  the  "  malarious  bacillus  "  (e,  g.,  the  spleen  and  liver) ;  its 
co-existence  in  many  cases,  as  in  India,  with  dysentery  ;  the  fact  that  it 
aasames  often  an  anomalously  intermittent  type  ;  the  influence  of  certain 
remedies  that  we  all  regard  as  antidotal  to  malarious  poison  ;  its  sequelae, 
SQch  as  rheumatism,  &o,  ;  these  and  many  other  considerations  have 
induced    me    come    to    the    conclusions  I    have.     It    would    take 
me  too  much  out  of  my  way  to  enter  more  fully  into  this  matter.    All  I 
wish  to  indicate  here  .is  my  belief,  as  stated  above,  in  the  malarious 
nature  of  the  fever.    What  I  propose  to  discuss  at  greater  length  is  an 
explanation  of  the  conditions  giving  rise  to  the  development  of  the 
poison  causing  it.     Personally  I  have  entertained  the  theory  I  am 
about  to  propound  ever  since  I  first  had  an  opportunity  of  studying  the 
disease,  and  so  convinced  am  I  that  I  am  right,  that  it  has  become  to 
be  regarded  bv  me  not  as  theory  any  more  but  as  fact.    Most  minds 
associate  the  development  of  malaria  with  marshy  places,  containing 
organic  matter  such  as  e.g.  decaying  vegetable  matter :  and  the  totd 
alienee  of  undue  moisture  fiom  Kimberley,  as  well  as  excessive  organic 
matter,  no  doubt  is  the  reason  why  for  so  many  years  no  clear  idea  on 
the  BQbject  has  been  arrived  at.    Let  this  &llacy  be  once  and  for  all 
dismissed  from  the  minds  of  all  here — ^f or  the  development  of  malaria 
neither  much  moisture  nor  much  organic  matter  is  an  absolute  neces- 
sity.   Many,  and  I  have  no  doubt  even  some  medical  men,  will  be  in- 
clined to  differ  from  me  ;  I  am,  however,  happy  in  being  able  to  refer 
them,  in  support  of  this  statement,  to  an  admirable  paper  on  malaria 
by  no  lebs  an  authority  than  ^'  Conradi  Tomasi  Grudeli,''  which  was  re- 
printed from  his  official  report  to  the  Italian  Government  in  the  JProc- 
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UHoner  (vol.  27).*  To  this  authority  I  am  indebted  for  the 
of  many  donbts  in  comino;  to  my  conclusions.    This  is   what  he  8&}% 
and  I  may  add  that  Klebs  almost  uncouditionally  agrees  with  hia: 
'*  We  may  repard  ss  well  proven  facts  that — 1.  The  Bacillas  Malamii 
an  organism  for  whose  growth  the  air  is  necessary.    2.  The   gein&m 
sporules  of  this  organism  may  occur  in  soils  of  very  different  oomp» 
tions,  and  sometimes  very  poor  in  organic  substances.    And   what  ii 
very  important — 8.  These  malarial  soils  may  occur  in  plaoes   whicb  «t 
not  and  never  have  been  marshy."!    A  little  further  on  he  says : — ^^It 
all  malarial  soils  and  mud  a  development  of  the  Bacillus  Malaria  inii 
Sporigerous  Bacilli,  as  well  as  a  rapid  succession  of  several  ^eneratioB 
of  these  Bacilli,  occurs  whenever  they  are  placed  under  the    £3lloirEBf 
conditions  :—  a.  A  moderate  temperature  of  about  20  deg.   Centigndi 
(68  deg.  F.).    b.  A  moderate  degree  of  permanent  humidity,     c.  Tkt 
direct  action  of  the  oxygen  of  the  aif  upon  all  parts  of  the  mass."     WiA 
these  facts  before  us,  how  can  we  apply  them  to  Kiijberley  conditioas  ? 
The  mine  is  an  integral  portion  of  Kiinberley,  out  of  it  come  daSj 
thousands  of  loads  of  diamondiferous  earth ;  on  reaching  the  snrfroe 
this  earth  is  carried  away,  and  deposited  in  thin  layers  on  the  deposit- 
ing floors.    These  depositing  floors  extend  for  miles  in  all  directioiiiii^ 
amongst  houses,  and  when  I  left  Kiinberley  a  year  ago  were   ev.n  be* 
ginning  to  encroach  on  what  was  supposed  to  be  the  healthiest  part  of 
Kimberley — Belgravia.    As  soon  ajs  deposited  every  particle  of  earth  k 
moistened  and  kept  moist  for  days  together.    This  is  done  in  order  to 
encourage  pulverisation  of  the  earth,  and  prepare  it  for  the  washing 
machine,  through  which  in  due  course  every  particle  is  driven,thoronghly 
saturated  with  moisture,  separated  from  the  contained  diamonds,  nnd 
left  as  debris  in  the  "  wash-up"  heaps  as  they  are  called.    Of  these 
there  are  hundreds,  dotted  all  over  the  place,  many  of  them  forming 
mounds  of  considerable  size.    Here,  then,  are  all  the  conditions  re- 
quired above.  It  has  frequently  been  observed  in  new  countries  (notably 
in  Australia)  that  newly  ploughed  fields  have  had  the  power  of  generat- 
ing malaria.     Successive  cultivations  of  these  fields,  it  has  been  found, 
destroy  this  power.    In  this  country  I  have  myself  observed  that  fever 
cases  are  apt  to  arise  at  isolated  farms  during  this  season  of  the  year 
(ploughing  season),  many  of  which  fevers  I  have  associated   with  new 
fields  that  have  been  ploughed  for  the  first  or  second  time.    In  England 
it  has  over  and  over  again  been  demonstrated  that  fresh  railway  cattings 
have  caused  malaria.  The  explanation  offered  and  accepted  is  that  fredi 
earth  of  certain  compositions,  on  being  exposed  to  certain  conditions, 
offer  a  favourable  nidus  for  the  development  of  the  Bacillus  Malaria. 
With  all  this  evidence  we  may  therefore  assume  that  it  is  possible  for  the 
"  fresh  earth  "  from  the  mine  to  possess  properties  not  unfavourable  to 


*  Malaria  and  the  Ancient  Drainage  of  the  Roman  Hillfi,  by  Conradi  Tomas 
Crudeli,  Practitioner,  vol.  27,  p.  295. 

t  This  was  noticed  as  far  back  as  1848,  vide  a  paper  pabliBhed  in  the  L-  meet 
October,  21,  1848,  on  '*  The  Nature  of  Epidemic  and  Malarious  Fevers,*'  by  fiir  Ja^. 
Murray.  Amongst  the  most  recent  of  auworities,  yide  Fayrcr's  **  Tropical  DiseaaeB," 
p.  27. 
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te    de^elopmQ^t  of  '^  malarious  poison."    Now  this  earth  is  spread,  as 
liftire  said,  on  the  depositing  floor,  and  here  it  is  subjected  to  the  very 
>iidit.ioii8  mentioned  above,  viz.,  it  is  a.  Exposed  to  the  sun's  rays,  which 
i  lCixrkl3erley  means  a  temperature  often  considerably  higher  than  20 
eg.   O.  (68  deg.  F.)  (the  temperature  auoted  above  as  already  sufficient 
or    the   development  of  malaria),  ana  we  know  that  in  India  the 
malarious  fevers  become  within  limits  directly  more  virulent  as  the 
ilaoes  in  which  they  occur  have  raised  temperatures  (Vide  Fayrer's  Fevers 
¥t    India),    b.  It  is  here  kept  permanently  and  moderately  moist. 
s.  'Free  action  of  the  oxygen  of  the  air  upon  all  parts  is  possible.    So 
Donvinced  am  I  that  the  cause  of  the  fever  is  to  be  searched  for  here, 
bliat  I  believe  it  to  be  capable  of  experimental  demonstration.'    I  had 
already  myself  conmienced  to  institute  some  experiments,  in  the  hope  of 
being  able  to  verify  what  I  have  said  above.    An  attack  of  fever  con- 
tracted by  myself,  however,  and  m^  consequent  departure  from  the  place, 
prevented  me  -team  carrying  my  intention  into  effect.    For  the  sake  of 
thoee  interested  T  may  briefly  mention  the  direction  I  intended  my 
enquiry  to  take.    I  proposed  to  inoculate  with  earth  from  the  deposit- 
ing floor,  four  or  five  days  after  exposure,  several  bottles  containing  a 
BterilijBed  fluid  capable  of  supporting  oi^nic  life,  such  a  fluid  as,  e.g,, 
beef  tea,  boiled  long  enough  to  kill  all  contained  life.    These  bottles  I 
proposed  after  inoculation  to  expose  for  about  a  week  or  fourteen  days 
to  a  temperature  of  about  100.  F.,  in  order  to  allow  any  organisms  in- 
troduced with  the  earth,  time  and  scope  to  multiply.    At  the  end  of  the 
time,  I  intended  to  infect  the  fluid  so  obtained  under  the  skin  of  any 
animal*  capable  of  developing  malarious  fever,  and  I  should  have  ex- 
pected, if  my  theory  were  correct,  t9  have  produced  in  this  animal  an 
analogous  fever.    To  this  test  I  was  anxious  to  submit  my  theory.    I 
was,, however,  prevented.  I  need  not  say  that  I  shall  regard  any  attempt 
from  gentlemen  who  have  opportunities  of  carrying  out  such  or  any 
experiments  that  may  suggest'themselves,  with  great  pleasure.  But  now 
the  question  arises,  Mow  is  it  that  the  same  fever  existed  in  Eimberley 
before  the  present  system  of  disposing  of  the  earth  obtained,  in  other 
words,  during  the  "  Days  of  Dry  Digging."  The  above  explanation  may 
do  very  well  for  the  present  time,  but  either  it  is  incorrect  or  is  insuffi- 
cient to  meet  all  the  conditions  under  which  the  fever  might  develope. 
This  question,  I  must  confess,  caused  me  for  a  loug  time  to  doubt  the 
correctness  of  what  I  have  advanced  above,  but  I  believe  that  I  shall  be 
able  to  offer  aa  explanation  quite  consistent  with  what  I  have  already 
said.    And  here  again  let  me  acknowledge  the  help  I  have  obtained  in 
ooming  to  a  satisfactory  conclusion  from  a  study  of  Klebs'  and  Tumasi 
Cmdeli's  researches.  In  Crndeli's  paper,  already  referred  to,  he  says  that 
he  found  in  the  "  Gampagnaof  Rome  **  that  **  a  very  moderate  decree  of 
moistore  was  sufficient  to  produce  malaria.      Sometimes  soils  which  are 
truly  pestilential  may  remain  inoffensive  throughout  a  very  hot  and  dry 
Bommer,  and  then  all  at  once  give  rise  to  an  explosion  of  malaria  after 

*  Klebs  has,  I  believe,  succeeded  in  inducing  malarious  feyer  in  the  rabbit  and 
Giunea  pig.    I  bave  no  authority  at  band,  but  mj  impression  is  that  he  has  done 
!       tbifl. 
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being  moiBtened  by  a  "  slight  shower."  In  another  'part  he  9Kf%\ 
**  The  soil  in  malariDns  districts  may  remain  exposed  to  die  direct 
of  the  air  during  a  hot  and  dry  season  without  causing  any  danger, 
may  suddenly  become  dangerous  after  a  very  slight  fall  of  rain.'" 
another  paper*  he  remarks  that  *^  An  elevated  temperature  may  pr 
an  outbreak  of  it  (malaria)  in  soil  which  is  geneitJly  incapable  of  i 
ducing  malaria  in  such  quantities  as  to  give  infectious  qnalities  to 
local  atmosphere/'  and  to  show  how  slight  a  cause  sometimes  niay  |_ 
rise  to  malaria,  he  writes  as  follows: — ''The  custom  of  keefHOg 
number  of  plants  in  heated  rooms  may  become  the  determlDing 
malarial  infection,  even  in  localities  where  malaria  is  noJ 
This  fact  was  noticed  also  by  another  authority,  l^rofessor  Bduaid 
Eichwald,  of  St.  Petersburg,  who  mentions  a  case  where  flowtf 
placed  in  a  heated  drawing-room  were  actually  demonstrated  to  1 
caused  ague  in  a  lady.  Now  all  these  &ct8  are  important  inasmnch 
with  them  before  us  it  is  not  difScult  to  understand  how  fever  difldi| 
have  developed  during  the  days  of  "  dry  digging.*'  Daring  smna^j 
Kimberley  is  well  known  to  be  visited  by  severe  thunderstorms.  IMil 
being  so  there  is  nothing  incomprehensible  in  the  development  of ; 
malaria  under  the  then  existing  conditions.  The  whole  populatioa  it ; 
those  days  was  engaged  in  digging.  The  "  fresh  earth  "  from  the  min^ 
which  at  that  time  was  not  very  deep,  and  directly  exposed  in  aUif' 

Earts  to  the  sun's  rayd,  must  often  have  been  moistened  quite  safficien^ 
y  these  thunderstorms  for  malaria  to  develop  and  create  epidenufi 
even  of  considerable  severity.    Moreover  if  so  moderate  a  moisture  and 
so  apparently  trivial  a  cause  as  a  flower  pot  in  a  room  can  create  sa 
attack  of  fever,  then  in  summer  the  fresh  earth  turned  up  in  the  cos- 
fined  tents  in  which  people  then  lived,  moistened  by  rain,  must  ofte^ 
have  been  suflScient  to  induce  fever  in  susceptible  individuals.    Indeed 
it  seems  comprehensible  to  me  that  there  might  have  been  in  the  earij 
days  of  the  Fields  even  more  general  epidemics  than  at  present ;  now- 
a-days  many  at  Kimberley  have  occupations  which  reduce  the  risk  d 
infection  to  a  minimum.    In  the  early  days  everybody  almost  was  a 
digger,  and  as  such  was  constantly  in  the  mine  and  exposed  to  risk.  AD 
these  considerations  have  practical  bearings.    If  I  am  correct  in  what  I 
have  said,  then  clenrly  correct  and  definite  data  will  exist  for  baang 
our  attempts  to  prevent  the    periodical  visitations   that  Eimberfey 
has  up  to  this  been  exposed  to.    Already  I  have  taken  up  more 
time  than  I  should    have  done,  and    it  is  not  my  intention  tm* 
sequently  to  enter  into   any  great    discussion    of  the    means  that 
have  suggested  themselves  to  me  for  limiting  and  pieventing  the 
fever,  or  of  the  curative  measures  that  I  have  found  of  most  avaiL 
These,   perhaps,  I  may  be  permitted  to  communicate  at  a  fiitQre 
date.    For  the  present,  let  it  suffice  for  me  to  suggest  that  recognisin? 
the  conditions  1  have  laid  down  as  necessary  for  the  development  of 
malaria^  preventive  measures  should  be  based  on  methods  that  might 

*  On  the  Generation  of  Malaria  in  Flower  Pots.    Practitioner.  voL  xxrii,  p^ 
387. 
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these  conditions.  Knowing,  for  examine,  that  free  exposure 
lie  **  fireeh  moist  earth"  to  air  and  san  is  one  condition  under  which 
aria  might  develope^  means  should  be  adopted  to  prevent  the  air 
.  Bixn  :f  rem  getting  at  this  earth  more  than  is  strictly  necessary,  such 
B.g, :  The  shade  and  protection  of  trees,  and  the  planting  of 
sll  available  patches  of  ground.  Slnowing  that  proximity  to 
\  depositing  floors  and  wash-up  heaps  means  proximity  to  infecting 
itres,  some  way  of  running  these  floors  away  from  the  populated  parte 
Kimberley  might  be  resorted  to.  The  directions  of  winds  mi^ht  be 
idled,  and  risk  reduced  to -a  minimum  from  germs  raised  from  mfect- 
%  centres  by  these  winds,  and  carried  by  them  to  inhabited  parte  ; 

wlien  the  railway  is  once  as  far  as  Eimberley,  &milies  might  live 
ray  from  Eimberley  at  Biverton,  &c.,  and  so  be  exposed  to  less 
mger.  As  I  have  said,  however,  it  is  not  my  intention  to  discuss  this 
pect  of  the  question  just  now. 

In  conclusion,  I  may  be  allowed  to  express  a  hope  that  my  subject 
lay  liave  been  considered  of  sufficient  interest  to  the  members  of  the 
ociety  to  justify  my  having  brought  it  before  them.  In  dealing  with 
•  I  have  tried  to  keep  before  myself  the  fact  that  I  was  not  addressing 
^niiedical  audience  pure  and  simple,  and  I  have  attempted  to  develope  it 
Kmaequently  more  from  a  hygienistic  than  medical  stondpoint.  I 
Bncerely  hope  that  I  may  be  regarded  as  having  succeeded  in  this,  and 
diat-I  have  enlisted  by  this  attempt  the  sympathy  of  non-medical  as 
ifell  as  medical  members. 
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MINUTES  OP  PEOCEEDINQS. 

Ordinary  Monthly  Meethig. 

Wednesday,  August  29,  1883, 

Mb.  E.  Trimen,  F.E.S.,  President,  in  the  Chair. 

I>oxi.ation8  were  announced  from  Dr.  Holub,  the  Ohio  Institute  of 
Mecliaiiics,  and  from  Sir  H.  E.  B.  Frere.  The  thanks  of  the  Society 
were  voted  to  the  donors. 

The  President  exhibited  a  specimen  and  enlarged  drawing  of  the 
very  remarkable  AcanthopUrygian  fish,  Amphmle punctulata,  which  had 
been   sent  to  the  South-African  Museum  by  Colonel  J.  H.  Bowker, 
^  F.Z.S.,  and  was  one  of  three  specimens  captured  in  the  Bay  of  Port 
Natal.     He  called  attention  to  the  striking  way  in  which  everything 
about  this  animal  appears  to  have  been  subordinated  to  the  develop- 
ment of  the  solid  dorsal  bony  sheath  or  cuirass,  and  cited  Dr.  Giinther's 
account  of  the  structure  of  the  vertebral  column,  in  correlation  with 
this    extraordinary  plate   armour,    as  **  perhaps   unique   among  the 
Acanthoptery  gians. ' ' 

Messrs.  Oakley,  Young,  and  the  Eev.  G.  H.  E.  Fisk  asked  some 
questions  relating  to  the  fish,  to  which  Mr.  Trimen  replied. 

Dr.  Gill  then  gave  an  account  of  the  longitude  operations  connect- 
ing Aden  with  the  Cape.  He  described  the  methods  employed  in 
determining  time,  and  exchanging  signals,  and  the  various  precau- 
tions which  had  been  taken  to  eliminate  systematic  error  owing  to 
variation  of  personal  equation  of  the  observers.  This  latter  point  he 
shewed  was  one  of  the  greatest  dangers,  as  regards  accuracy,  in 
operations  like  this.  He  also  exhibited  the  Thomson  Galvanometer 
used  at  Aden,  and,  as  far  as  cirumstances  allowed,  shewed  he  kind 
of  signal  received  on  it. 

The  thanks  of  the  meeting  were  unanimously  voted  to  Messrs. 
Trimen  and  Gill  for  their  papers. 

Ordinary  Monthly  Meeting. 

Wednesday,  September  26,  1883. 

Mr.  E.  Trimen,  F.E.S.,  President,  in  titr  Chair. 

The  following  gentlemen  were  elected  Ordinary  Members  of  the 
Society : — 

Mr.  Charles  Molteno,  Claremont. 
,,    Adam  de  Smidt,  George. 

VOL*  in.  }j 
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Mr.  G.  Gresfiwell,  B.A.,  Diocesan  College,  BondeboBch. 

„    A.  A.  Bodkin,  M.A., 
Dr.  C.  K.  Murray,  Claremont. 

and  the  following  as  corresponding  members : — 

Mr.  R.  Bowling,  M.L.A.,  Aliwal  North. 

Mr.  D.  E.  Hutchins,  of  the  Indian  Forest  Service. 

The  thanks  of  the  Society  were  voted  to  the  donor  (Dr.  Von  Hayek) 
of  a  series  of  the  Journal  of  the  Ornithological  Society  of  Vienna,  vols. 

1—7. 

The  President  then  exhibited  the  mummy  of  a  mouse  which  had 
been  found  in  a  box,  containing  red  lead,  at  the  Docks. 

Dr.  Gill  exhibited  a  diagram  shewing  the  recent  tidal  disturbances 
as  recorded  on  the  tide  gauge  at  Port  Elizabeth.  He  suggested  that 
the  disturbances  were  due  to  the  recent  volcanic  eruption  in  Sunda 
Straits,  and  hoped  that  he  would  be  able  to  lay  more  details  before 
the  Society  at  an  early  date. 

In  the  discussion  which  ensued,  the  Hons.  J.  X.  Merriman  and  C. 
A.  Smith,  and  Messrs.  Trimen,  Guthrie,  Young,  Jenour  (visitor),  and 
Graham  Bower  (visitor),  took  part. 

Mr.  Gamble  then  read  Mr.  Emil  Elmgren's  paper  "  On  the  form  of 
cross-section  of  a  channel  for  constant  velocity  of  water  at  different 
denths  *' 

The  Hon.  0.  A.  Smith,  Dr.  Gill,  Prof.  Gufrhrie,  and  Mr.  Young 
asked  questions,  to  which  Messrs.  Gamble  and  Elmgren  replied. 

Mr.  Gamble  also  described  some  peculiarities,  designed  by  himself, 
in  the  construction  of  a  siphon  applied  to  the  Berry  Reservoir,  Queen's 

Town. 

He  also  described  a  very  ingenious  **  siphon  d6versoir  "  designed 
for  the  silt-catching  reservoir,  St.  Christophe,  on  the  Marseilles  Canal. 

Ordinary  Monthly  Meeting, 

Wednesday,  October  31,  1883. 

Pkof.  Guthrie,  LL.B.,  in  the  Chair. 

Dr.  Bisset  Berry  was  elected  an  Ordinary  Member  of  the  Society. 

Mr.  Bolus  read  a  note  on  the  Orchids  of  the  Cape  Peninsula ;  pre- 
facing it  by  an  explanation  of  the  various  peculiarities  to  be  found  in 
these  orders. 

Prof.  MacOwan  testified  to  the  great  care  and  attention  required  for 
deducing  such  result«  as  those  obtained  by  Mr.  Bolus. 

Dr.  Gill  exhibited  diagrams  of  the  Tidal  Disturbances  at  Cape 
Town,  Port  Elizabeth,  and  Port  Alfred  at  the  time  of  the  recent  dis- 
turbances in  the  Sunda  Straits,  and  read  an  account  of  the  phenomena 
observed  at  Mauritius  about  the  same  date.  He  found  that  sufficient 
data  were  not  yet  available  for  determining  the  origin  of  the  dis- 
turbance. 


Mlnutea  of  Proceedings.  Lxi 

An  extract  from  a  letter  from  a  gentleman  at  Caledon  was  read,  to 
efiEect  that  a  shower  of  sulphur  had  been  observed  there,  and  that 
shower  had  been  tested  by  a  chemist. 

2£r.  T.  Stewart  believed  that  the  source  of  disturbance  was  situated 
some  distance  from  Java,  giving  reasons  for  his  belief. 


Ordinary  Monthly  Meeting. 

Wedxesday,  November  28,  1883. 

Hon.  J.  X.  Merriman,  M.L.A.,  in  the  Chair. 

Xiieut.  Oraham  Bower,  R.N.,  was  elected  an  Ordinary  Member  of 
tlie  Society. 

The  Secretary  read  a  letter  from  Mr.  M.  Kihn  on  the  recent  deposit 
of  sulphur  durinfi^  a  shower  of  rain  at  Caledon. 

The  Eev.  G.  H.  E.  Fisk,  exhibited  7  specimens  of  snakes,  and  read  a 
short  paper  in  connection  with  them. 

The  Secretary  then  read  a  paper  by  Capt.  Balfour  on  '*  Irrigation  in 
the  valleys  of  the  Yisch  and  Zak  Rivers  in  the  Calvinia  and  Frazer- 
hirrg  Districts."  Having  described  the  capacity  of  the  country,  drained 
by  these  rivers,  for  irrigation  works,  Capt.  Balfour  gave  instances  of 
its  extraordinary  fertility ;  the  soil,  when  favoured  with  rain,  yielding 
three  harvests  &om  a  single  sowing. 

Mr.  A.  Auret  (a  visitor),  corroborated  this  testimony  to  the  natural 
richness  of  the  soil  in  parts  of  Calvinia  and  Victoria  West.  He  also 
related  his  experiences  of  the  general  value  of  irrigation — notably  in 
the  Oudtshoom  district. 

Messrs.  Goldschmidt  (a  visitor),  Wiener,  Bolus,  and  the  Hon'bles 
Merriman  and  Smith  also  spoke  on  this  interesting  subject. 

Before  recording  the  thanks  of  the  meeting  to  Capt.  Balfour,  the 
Hon.  J.  X.  Merriman  made  some  general  remarks  on  irrigation, 
which  he  was  pleased  to  notice  was  attracting  more  public  interest 
than  heretofore.  The  provisions  of  the  Irrigation  Act,  he  regretted, 
were  not  yet  so  well  known  as  they  should  be  by  farmers.  He  then 
proceeded  to  explain  some  of  the  advantages  of  this  Act. 

A  vote  of  thanks  to  Capt.  Balfour  closed  the  proceedings. 

Ordinary  Monthly  Meeting. 

Wednesday,  January  30,  1884. 

Mr.  E.  Tbimen,  F.E.S.,  President,  in  the  Chaib. 

The  following  present  was  announced,  and  the  thanks  of  the  Society 
voted  to  the  donor : — 

Department  of  Mines,  N.S.  Wales, 

Annual  Eeport  of  the  Dept.  of  Mines  for  1P82. 
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A  letter  was  read  from  Dr.  Holub,  regretting  his  inability  to  attend 
this  meeting. 

Mr.  H.  W.  Oakley  then  read  his  paper  **  On  the  Snake  called  the 
Mamba,  of  Natal." 

The  Rev.  G.  H.  R.  Fisk  said  that  no  snake  of  this  species  had  been 
seen  alive  in  Cape  Town,  and  gave  some  particulars  about  snakes  of  a 
similar  family  in  India. 

Mr.  Trimcn  said  that  he  had  seen  a  gi*een  Mamba  in  Natal,  but  had 
not  been  able  to  secure  it :  he  noticed  that  one  great  peculiarity  about 
this  snake  was  its  capability  of  rapid  motion,  this,  irich  its  great 
size,  making  it  one  of  the  most  formidable  reptiles  in  existence.  He 
referred  to  the  peculiar  bony  projection  pointed  out  by  Mr.  Oakley, 
and  thought  tliat  such  projection  might  be  traced  through  different 
specimens  of  the  same  class.  He  also  made  some'  very  interesting 
remarks  on  the  use  of  the  fangs  of  snakes. 

Mr.  Bolus  and  Dr.  Shaw  gave  some  interesting  remarks  on  the 
subject  of  suakes  in  general. 

Mr.  Eutherfoord  stated  that  he  had  kept  snakes  in  a  box  for  twelve 
months  without  any  food,  but  gave  them  water  :  they  used  the  water 
also  for  washing.  He  found  it  difficult  to  get  snakes  in  confinement, 
especially  the  smaller  ones,  to  take  food.  He  also  described  several 
experiences  he  had  had  with  mole-snakes. 

The  Rev.  G.  H.  R.  Fisk  stated  that  his  boxes  of  snakes  had  been 
received  at  the  Zoological  Gardens.  The  larger  ones  arrived  all  well, 
but  the  smaller  ones  were  dead. 

The  Secretary  read  a  letter  from  Mr.  Garwood  Alston  (Frazerburg 
district),  describing  some  phenomena  he  had  observed  in  connection 
with  the  eveniug  glow,  and  he  also  read  letters  to  the  London  Ttme% 
by  Messrs.  Preocc  and  Crookes  on  the  same  subject. 


Ordinury  2Ionthly  Meeting, 

AVednesday,  February  27,    1884, 

Mr.  J.  G.  Gamble,  M.A.,  Yice-Piiesidext,  is  the  Ciiaik. 

Mr.  Bolus  exhibited  a  specimen  of  a  species  of  cineraria  recently 
found  by  him  ou  Table  Mountain  and  which  he  believed  to  be  new ; 
also  a  specimen  of  vittaria  lineata,  Sw.  gathered  in  the  same  locality, 
and  which  had  not  before  been  reported  from  the  Cape  Peninsula. 

Mr.  Gamble  exhibited  a  seed  of  Martynia  diandra,  from  India, 
shewing  the  hooks  adapted  for  the  dissemination  of  the  seed. 

Professor  MacOwan  alluded  to  similar  provisions  upon  other  seeds 
of  j)lants  belonging  to  the  same  f  amil}'. 

Mr.  Gamble  then  read  a  paper  by  Mr.  Geo.  McKay,  of  East  Lon- 
don, **  Ou  the  Geology  of  the  Coast  between  the  Fish  and  Juja  Eivere 
in  South  Africa." 

Prof.  MacOwan  exhibited  specimens  of  Spirogyra  Sp.,  and  explained 
the  processes  of  reproductii»n  of  certain  Algav  by  conjugation. 


Minuter  of  FroceeUinys,  briii 

Ordinary  Monthly  Meeting. 

Wednesday,  March  26,   1884. 

Mr.  E.  Trimen,  F.E.S.,  President,  in  the  Chair. 

Mr.  Victor  Pare  and  Mr.  Arthur  Biden  were  duly  elected  Ordinary 
Members  of  the  Society. 

The  following  presents  (books)  were  received  and  the  thanks  of  the 
Society  voted  to  the  donors  : — 

Director  of  the   Geological   and  Natural   History  Survey   of 
Canada. 

Report  of  Progress,  1880-'81-'82,  with  maps. 

Catalogue  of  Canadian  Plants,  Part  I.,  Polypetalse. 

Dr.  Ackermann,  Cassel. 

Bericht  des  Vereines  f iir  Naturkunde,  zu  Cassel,  XXVIII. 

Mr.  Oakley  exhibited  a  snake, — homolosoma  lutrix,  presented  to  the 
8.  A.  Museum  by  Mr.  Hugo,  of  Simon's  Town.  It  gave  birth  to 
sixteen  young  ones  while  in  a  state  of  captivity.  The  youna;  ones 
were  bom  aUve.  It  was  not  previously  known  that  this  snakke  was 
viviparous. 

The  President  announced  the  bestowal  of  the  silver  medal  of  the 
Zoological  Society  of  London,  on  Mr.  Fisk,  for  his  different  and 
varied  contributions. 

Mr.  Stewart  then  read  Mr.  McKay's  paper  '*  On  the  Geology  of 
the  Coast  between  the  Great  Fish  and  Juja  Kivers  in  South  Africa." 

Mr.  Dunn  testified  to  the  value  of  Mr.  McKay's  work,  but  coidd 
not  agree  with  some  of  the  writer's  statements,  especially  in  the  clap- 
conglomerate  being  an  intrusive  rock.  The  dykes,  he  said,  did  not 
lie,  so  far  as  he  had  seen,  in  parallel  lines,  but  were  to  be  found  at 
various  angles.  He  considered  that  the  dykes  were  formed  either 
.during  or  at  the  close  of  a  volcanic  period. 

Dr.  Shaw  said  it  appeared  that  we  had  three  periods  of  volcanic 
outburst  in  the  Colony,  and  agreed  with  Mr.  Dunn  in  the  upheaval  of 
the  dykes  generally.  He  agreed  also  that  the  dykes  were  not  parallel, 
but  intersected  at  all  angles.  He  also  stated  that  the  paper  was  in- 
comx>lete  in  so  far  that  it  did  not  describe  the  various  formations. 

Both  speakers  testified  to  the  value  of  Mr.  McKay's  paper  as  repre- 
senting the  result  of  actual  observation. 

Mr.  Stewart  replied  that  Mr.  McKay  had  purposely  left  out  sedi- 
mentary rocks,  but  meant  to  make  them  the  subject  of  another  paper. 

The  Secretary  then  read  Mr.  Andrew  Smith's  paper  **  On  disturb- 
ances to  Thermometers  from  local  causes." 

The  discussion  on  this  paper  was  post2>onod  till  the  next  meeting. 


Ixiv  Mimites  of  Proceedings^ 

Ordinary  Majithly  Meeting, 

Wednesday,  April  30,  1884. 

Mr.  J.  G.  Gamble,  M.A.,  Vice-President,  in  the  Chaib- 

Donations  were  annoimced  from  Dr.  Gill,  Mr.  Finlay,  and  the  8mitli- 
8uni€Ln  Institution,  and  the  thanks  of  the  Society  were  voted  to  ihedonoTs. 

The  Secretary  read  portions  of  Mr.  Andrew  Smith's  paper  "On 
disturbances  to  Thermometers  from  local  causes." 

Mr.  Gamble  caUed  attention  to  an  extensive  series  of  experiments 
that  had.  been  made  in  England  as  to  the  best  form  of  thermometer 
crib ;  it  was  found  that  Stevenson's  gave  the  best  results.  He  also 
referred  to  a  paper  by  Dr.  Gill  on  "  The  effects  of  different  exposures 
of  thermometers  in  estimating  the  temperature  of  the  air,"  and  to  one 
that  he  himself  had  already  laid  before  the  Society  on  "  Summer  and 
Winter  Temperature  in  South  Africa." 

Mr.  Bolus  doubted  the  mean  etnnual  temperature  being  6**  lower  at 
Lovedale  than  at  East  London  as  stated  in  Mr.  Smith's  paper. 

The  Hon.  C.  A.  Smith  remarked  that  it  did  not  necessarily  foUow 
that  the  best  form  of  crib  for  England  is  the  best  form  for  this  coun- 
try. It  was  shewn  in  the  paper  that  in  cloudy  weather  the  results 
were  satisfactory.  He  did  not  think  that  thermometers  should  be 
shut  up  so  closely  as  indicated  in  the  paper. 

Mr.  Bolus,  in  connection  with  the  point  of  the  variation  of  products 
owing  to  elevation,  quoted  some  great  differences  between  the  ranges 
of  plants  as  found  here  compared  with  others  in  Scotland.  Tbis 
variation  was  much  less  marked  in  South  Africa  than  elsewhere.  He 
considered  that  South  African  plants  depend  more  on  the  hygrome- 
trical  condition  of  the  atmosphere  than  on  temperature. 

Mr.  Gamble  said  that  on  Table  Mountain  he  had  found  the  maximum 
7°  or  8**  lower  them  at  the  Observatory,  but  the  minimum  cMily  2** 
or  3^  lower.  He  pointed  out  that  the  L'Agulhas  current  might  affect 
the  minimum  at  East  London. 

Prof.  MacOwan  and  Mr.  Finlay  also  took  part  in  the  discussion. 

The  Secretary  then  read  Dr.  Musket's  paper  on  the  question,  **  Does 
the  Moon  influence  the  weather  ?  "  and  Mr.  Bolus  read  afurtiier  note 
from  Dr.  Musket. 

The  Hon.  C.  A.  Smith  could  not  agree  with  the  paper.  He  referred 
to  the  inaccuracy,  as  a  rule,  of  popular  belief,  and  was  unable  to  see 
how  any  action  of  the  moon  could  depend  upon  its  phases. 

Mr.  Finlay  gave  an  account  of  an  investigation  into  a  very  strong 
popular  belief,  made  by  Sir  G.  B.  Airy  in  1851,  which  was  distinctly 
negatived  by  the  results  of  seven  years  observations  at  Grreenwich. 
The  results  of  fifteen  years  hourly  observations  at  Batavia  did  shew 
an  aerial  tide  due  to  the  moon,  but  it  only  amounted  to  0'002  of  an 
inch. 

Mr.  Silberbauer  said  that  he  had  observed  that  clouds  di^rsed 
under  the  full  moon. 

Mr.  Gamble  quoted  Laplace's  result  that  the  greatest  possible  aerial 
tide  that  could  be  raised  by  the  moon  was  0*007  of  an  inch.     He  said 
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that  Mr.  Olaisher  had  found  some  influence  of  the  moon  on  rain-fall, 
and  that  Mr.  Allan  Broun  considers  that  the  moon  has  electrical 
influence. 

Ordinary  Monthly  Meeting. 

Wednesday,  May  28,  18W, 

Mb.  E.  Trimbx,  F.R.S.,  President,  in  the  OHAnt. 

It  was  reported  that  Dr.  Holub  had  brought  out  a  large  number  of 
valuable  books,  chiefly  medical,  which  had  been  presented  to  the  \ 

Society  by  certain  Austrian  firms. 

The  thanks  of  the  Society  were  unanimously  voted  to  Dr.  Holub 
and  the  Austrian  publishers. 

The  Eey.  G.  H.  E.  Fisk  exhibited  four  tortoises  froifi  Namaqualand, 
and  drew  attention  to  their  peculiarities.  They  differed  considerably 
from  others  that  had  been  exhibited  before,  especially  about  the  beak 
and  nuchal  shield. 

The  President  said  that  many  specimens  had  been  found  in  the 
N.W.  parts  of  the  Colony  which  were  not  common  elsewhere.  He 
offered  to  compare  those  exhibited  with  the  specimens  in  the  Museum. 
The  Eev.  G.  H.  E.  Pisk  then  read  a  portion  of  a  letter  received  by 
Idm  fr  om  the  Prosector  to  the  Zoological  Society  of  London,  regarding 
the  alleged  existence — ^in  this  Colony — of  earthworms  six  feet  in 
length. 

Prof*  Guthrie  stated  that  he  had  seen — at  Paarde  Poort — earth- 
worms four  feet  long. 

Mr.  Bolus  had  also  seen  a  similar  thing  in  1874  at  the  same  place — 
near  Jansenville.  The  whole  of  the  road  for  some  distance  was 
thinly  covered  with  these  worms.    They  were  about  five  feet  long. 

Mr.  Bolus  suggested  that  application  should  be  made  to  the  medical 
officer  at  Jansenville  to  secure  some  of  these  worms. 

Mr.  Gamble  then  exhibited  some  diagrams  shewing  the  average 
rainfall  for  each  month  for  many  stations  in  the  Colony. 

He  pointed  out  that  the  chief  inland  rain  fell  in  March.  There 
was  also  a  secondary  maximum  at  Graham^s  Town  and  district  in 
November. 

Mr.  Gamble  also  referred  to  Mr.  Smith's  statement  about  the  mean 
temperature  at  East  London  and  Lovedale,  which  he  shewed  to  be 
incorrect. 

He  drew  attention  to  the  morning  meteorological  observations  and 
their  use. 

He  also  gave  results  of  maximum  and  minimimi  temperature  on 
Table  Mountain,  and  pointed  out  that  the  maximum  on  the  mountain 
is  always  less  than  at  the  Observatory  or  Wynberg,  while  the  minimum 
on  the  mountain  is  generally  lower  in  summer  but  not  in  winter. 

Mr.  Bolus  stated  that  in  the  Karoo,  at  Namaqualand,  he  found 
flora,  which  by  their  character  seemed  to  belong  to  districts  where  the 
rains  came  at  the  end  of  summer. 


Ixvi  Minuff'S  of  Procei'dhiga. 

The  Eev.  G.  H.  R.  Fisk,  Messrs.  Finlay,  Jackson,  Schunke, 
Guthrie,  and  Bolus  took  part  in  the  discussion. 

Mr.  Schunke  had  noticed  that  the  rains  in  the  Transkei  were  more 
equably  distributed  than  in  the  Colony. 

The  meeting  then  adjourned  with  a  vote  of  thanks  to  Mr.  Gramble. 

Ordifiary  Monthly  Meeting, 

Wednesday,  June  25,  1884. 
Mr.  J.  G.  Gamble,  M.A.,  Vice-President,  in  the  Chair. 

The  Chairman  read  portions  of  ^a  letter  from  Dr.  Kolub,  deflcribing 
his  observations  made  in  the  vicinity  of  Cape  Town  while  awaiting 
funds  from  Austria  to  enable  him  to  pass  his  goods  through  the 
Customs. 

The  Chairman  exhibited  the  medal  presented  to  the  Eev.  G.  H.  B. 
Fisk,  by  the  Zoological  Society  for  his  various  contributions  of  spe- 
cimens. 

Mr.  Stewart  exhibited  some  Geological  specimens  which  formed 
portions  of  a  considerable  collection  made  by  himself,  and  which  he 
hopes  to  bring  before  the  Society  shortly. 

The  Eev.  G.  H.  E.  Fisk  stated  that  the  fern-like  formation— 
dendritic  manganese — had  been  found  in  the  excavations  at  the  docks. 

Mr.  Kearns  had  seen  specimens  of  graphite,  similar  to  that  shewn, 
in  considerable  quantities  in  the  Eobertson  district. 

Mr.  Gamble  described  some  Barometric  curves  he  had  drawn.  He 
stated  that  his  remarks  were  given  on  account  of  many  queries, 
"Why  no  inland  stations  were  included  in  the  8  a.m.  weather 
report  ?  "  The  reason  was  because  we  do  not  know  the  reduction  of 
barometer  readings  for  high  stations.  He  instanced  observations  on 
the  Puy  de  Dome  and  at  Clermont  at  the  base. 

Mr.  Dickson  and  Captain  Warton  (visitors),  Mr.  Silberbauer,  Eev. 
G.  H.  E.  Fisk  and  Mr.  Finlay,  asked  questions,  to  which  Mr.  Gamble 
replied. 

The  Eev.  G.  H.  E.  Fisk  exhibited  three  tortoises  which  had  been 
sent  to  him  from  Port  Elizabeth,  and  which  were  stated  to  be  a  variety 
of  cherstna  tmgulata.  He  explained  the  difference  of  these  from  the 
ordinary  specimens. 

Annual  General  Meeting, 

Tuesday,  July  22,  1884. 

Me.  E.  Trimen,  F.E.S.,  President,  m  the  Chair. 

The  Secretary's  and  Treasurer's  Eeports  for  the  year  were  read  and 
adopted. 

The  Meeting  then  proceeded  to  the  election  of  the  President  and 
Council  for  the  ensuing  year ;  Messrs.  Biden  and  Silberbauer  being 
elected  scrutineers  for  the  ballot. 


I 
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Minutes  of  Proceedings.  Ixvii 

Visitors  liaving  been  admitted,  the  President  introduced  Mr.  Bolus, 
^who  read  the  President's  Address. 

At  the  close  of  the  Address  a  vote  of  thanks,  proposed  by  the  Hon. 
O.  A.  Smith  and  seconded  by  the  Bev.  G.  H.  B.  Fisk,  was  carried 
lonanimously. 

The  result  of  the  ballot  was  as  follows : — 

Fre»ident,'^Mr.  Eoland  Trimen,  F.E.S.,  F.L.8.,  F.Z.S. 

Members  of  Couneilf — Mr.  H.  Bolus,  F.L.8. 

Mr.  W.  H.  Finlay,  B.A.,  F.R.A.S. 

Eev.  G.  H.  E.  Fisk,  O.M.Z.S. 

Mr.  Gamble,  M.A ,  M.Inst.O.E.,  F.R.M.S. 

Mr.  D.  GiU,  LL.D.,  F.R.8.,  F.R.A.S. 

Prof.  Guthrie,  LL.B. 

Prof.  MacOwan,  B.A. 

Mr.  H.  W.  Oakley. 

Mr.  J.  Sivewright,  M.A.,  C.M.G. 

Hon.  C.  A.  Smith,  M.A. 
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REPORT  ON  THE  PROCEEDINGS 
OF  THE   SOUTH  AFRICAN   PHILOSOPHICAL  SOCIETY 

DUBINO  THE  YeAB  ENDING  JuLY  22nB,    1884. 

1.  Since  the  last  Annual  General  Meeting  ten  Ordinary  Moathly 
Meetings  have  been  held.  The  average  attendance  of  membetrs  ut 
each  meeting  has  been  about  twelve,  and  that  of  visitQrs  about  six, 
making  the  total  average  attendance  of  members  and  visitors  about 
eighteen. 

2.  At  the  monthly  meetings  twenty-three  papers  have  been  read 
before  the  Society.  Of  these  three  related  to  Astronomy,  four  to 
Botany,  two  to  Engineering,  two  tQ  Geology,  one  to  Mathematics, 
five  to  Meteorology,  and  six  to  Zoology. 

3.  Donations  of  books  have  been  received  from  the  Ohio  Institute 
of  Mechanics,  the  Department  of  Mines,  New  South  Wales,  the 
Smithsonian  Institution,  the  Director  of  the  Geological  and  Natural 
History  Survey  of  Canada,  Dr.  Holub,  Sir  Bairtle  Prere,  Dr.  Von 
Hayek,  Dr.  Ackermann,  Dr.  Gill,  and  Mr.  Finlay. 

4.  During  the  year  nine  ordinary  and  two  corresponding  members 
have  been  elected.  The  Society  has  lost  one  member  by  death,  nine 
have  resigned,  and  the  names  of  two  other  members  have  been 
removed  from  the  list  for  non-payment  of  their  annual  subscriptions 
in  accordance  with  Section  I.  No.  4  of  the  Society's  Bye-Laws.  The 
total  number  of  ordinary  members  is  seventy-five. 

5.  Vol.  III.  of  the  Society's  Transactions  has  been  issued  to 
members. 

6.  The  thanks  of  the  Society  are  due  to  the  University  Council  for 
granting  the  free  use  of  its  rooms  for  the  Society's  meetings.  Ar- 
rangements have  now  been  made  for  the  us**  of  the  Side-room  at  the 
Commercial  Exchange  for  the  ordinary  meetings. 

7.  The  Council  has  to  announce  that  the  Government  has  with- 
drawn the  privilege,  allowed  to  the  Society  since  its  foundation,  of 
free  postage  on  correspondence  franked  by  the  Society's  officers.  It 
is  hoped,  however,  that  the  privilege  will  be  restored. 

8.  A  very  valuable  series  of  paintings  of  Cape  orchids  has  been 
prepared  by  Mr.  Bolus,  and  will  be  published  by  the  Society  if  possi- 
ble. Authority  has  already  been  given  for  ten  of  these  plates  to  be 
printed. 

W.  H.  FINLAY,  Gen.  Sec. 
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ANNUAL  ADDRESS  TO  THE  MEMBERS 
OF  THE  SOUTH-AFRIOAN  PHILOSOPHICAL  SOCHrTY. 

On  Tuesday,  July  22,  1884, 
By  the  Phbsidekt,  Roland  Thimbu,  F.R.S.,  F.L.8.,  F.Z.S. 


PROTECTIVE  RESEMBLANCES  AND  "  MIMIORT  "  IN 

ANIMALS. 

There  are  few,  if  any,  among  the  manifold  aspect^  presented  by 
Zoology  more  attractive  and  fascinating  to  the  observer  than  that  of 
the  adaptation  of  different  forms  of  animals  to  their  respectiYe 
environments  or  conditions  of  life.  And  in  this  particolar  nald  oi 
observation  perhaps  few  points  Exceed  in  interest  the  extraordinaxy 
disguises  which  the  exigencies*  of  existences  render  necessary  to  the 
possessors  if  they  are  to  hold  their  own  in  the  battle  for  life. 

My  own  studies  having  partlv  lain  in  this  direction,  I  have  thought 
that  some  remarks  on  the  subject,  illustrated  more  especially  from 
South- African  material,  might  prove  not  unsuitable  as  the  theme  of 
my  Address  at  our  annual  meetmg. 

It  is  hardly  necessary  to  point  out  how  largely  this  and  kindred 
inquiries  have  gained  in  value  and  interest  since  the  progress  of 
Science  has  made  it  clear  that  the  great  drama  of  organic  life  is  not, 
as  once  it  was  assimied  to  be,  one  set  scene  in  which  the  same  actors 
for  ever  performed  the  same  unchanging  parts,  but  rather  a  wonder- 
ful series  of  exquisitely  graduated  changes,  ever  leading  on  to  new 
developments.  Life  hardly  seemed  alive  when  the  hard  and  fast 
immutability  of  all  its  countless  forms  was  the  accepted  doctrine- -it 
was  a  mechanism  always  working  with  identical  results.  But,  once 
regarded  as  ^' the  long  result  of  time,"  and  acknowledged  as  the 
multiform  development  of  few  and  simple  early  elements,  organic 
Nature  acquires  a  far  intenser  vitality,  and  is  possessed  of  the  added 
charms  of  a  history  and  of  a  future. 

And  this  more  vivid  and  vital  character  is  impressed  not  only  on 
the  world  of  animals  and  plants  generally,  but  on  every  class  and 
order  of  living  beings  down  to  the  species  and  the  individual  iteelf, 
because  we  recognise  in  them  all  the  interest  attaching  to  that  struggle 
for  existence  in  which  man  himself  has  to  take  part. 

AVhat  this  struggle  really  amoimts  to  was  for  the  first  time  fully 
grasped  and  elucidated  by  the  illustrious  Darwin,  in  the  third  chapter 
of  his  **  Origin  of  Species."  He  conclusively  shows  that  the  high 
rate  of  multiplicfition  of  all  organic  beings — even  of  thoee  which 
increase  most  slowly — necessitates  the  keenest  conceivable  oompetitioin 
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for  the  limited  food  supply,  and  for  the  vory  etanditig-room  available. 
Ab  is  well  known  to  all,  it  is  on  this  indisputable  state  of  things  that 
He  'bases  his  main  argument  of  ''Natural  Selection,"  or  the  ''  Preser- 
vation of  Favoured  Kaces  in  the  Struggle  for  Life,"  inevitably  result- 
ing^ from  the  perpetual  elimination  of  all  individuals  less  able  than 
otbieTfi  to  grapple  with  their  surrounding  circimistances,  and  the  con- 
sequent **  survival  of  the  fittest "  only. 

Professor  Oand^ze  has  well  observed  that  the  main  endeavour  of 
every  living  being  in  nature  is  twofold,  viz.,  on  the  one  hand,  to  get 
enough  to  eat ;  and,  on  the  other,  to  escape  being  eaten.  To  ensure 
this  double  object  the  most  strenuous  efforts  are  made;  and  it  is 
obvious  that,  in  such  a  competition  for  the  means  of  existence,  the 
slightest  superiority  or  advantage  must  tell  in  favour  of  its  possessor. 
XJpon  a  very  little  difference  in  strength,  swiftness,  tenacity,  weapons, 
acuteness  of  perception,  or  intelligence,  the  issue  of  life  or  death  will 
depend,  where  there  is  enough  for  one  but  not  for  two,  or  when  it  is 
a  question  of  hairbreadth  escape  from  a  devouring  foe. 

It  is  with  regard  to  these  all-important  matters  of  obtaining  a 
sufficiency  of  food,  and  escaping  being  fed  upon,  that  the  advantages 
of  disguise  and  concealment  become  manifest,  If  the  desert  lion  finds 
the  advantage  which  his  tawny  hair  gives  him  in  stealing  unobserved 
upon  his  prey,  none  the  less  does  the  desert  antelope  owe  his  safety  to 
the  isabeUine  colour  of  his  coat.  Nothing  more  strikingly  iUubtrates 
the  uses  of  concealment  than  the  fact  that  in  the  wide  unsheltered 
sp€M^8  where  there  is  no  cover  of  any  description,  all  forms  of  animal 
life  partake  of  the  prevalent  colour  of  the  surface, — ^isabelliae  on  the 
desert  scmds,  pure  white  on  the  arctic  snows. 

Mr.  A.  B.  Wallace,  who  has  devoted  great  att^tion  to  this  subject 
and  published  some  excellent  papers  dealing  with  it,  points  out  how 
very  generally  dwellers  among  leaves  or  grass  are  green ;  instancing 
the  parrots  and  green  fruit-pigeons  among  birds,  the  iguanas  and  tree 
snakes  among  reptiles,  and  the  tree-frogs  among  amphibians,  as 
prominent  cases  of  the  kind.  Among  insects  numbers  of  species 
haunting  herbage  and  foliage  are  green,  notably  in  such  familiar 
groups  as  grasshoppers  and  caterpillars. 

From  such  general  adaptation  to  surroundings  as  those  just  referred 
to,  we  may  pass  to  that  of  a  more  specialized  kind,  wmch  prevails 
very  largely  throughout  nature,  embracing  innumerable  cases  of  more 
or  less  exact  resemblance  in  colouring  and  in  surfax^e  to  inanimate  or 
to  vegetable  objects.  Peculiarities  of  the  soil;  of  rocks  and  stones 
on  its  surface ;  of  the  bark  of  trees  and  shrubs ;  of  mosses,  lichens, 
and  algee ;  of  leaves,  flowers  and  stems ; — are  everywhere  reproduoed 
in  the  aspect  of  the  animals  respectively  frequenting  those  objects.  It 
is  when  absorbed  in  seeking  or  taking  food,  or  when  sleeping,  that 
most  creatures  are  specially  exposed  to  danger,  and  it  is  manifest 
what  protection  must  be  afforded  them  by  more  or  less  similarity  to 
the  things  about  them. 

Our  observant  colleague,  Mrs.  F.  W.  Barber,  has  recorded  numerous 
interesting  cases  of  this  kind  that  have  come  under  her  personal 
notioe,  in  her  paper  on  the  ^'  Peculiar  Colours  of  Animals  in  relation 


Ixxii  Prmdmt^a  Address.  [ J^J  22, 

to  their  Habits  of  life  **  pbblished  in  Part  2  of  the  Ist  Volume  of  ih» 
Society's  *  Transactions.'    She  has  carefully  noted  how  the  coloiiring 
of  certain  South-African  sun-birds  accords  with  those  of  the  flowerinir 
aloes  and  Erythrina  trees  which  they  freq  uent ;  and  how  the  beautiful 
Fruit-Pigeon  {Treron  Belalandit)  is  scarcely  distinguishable  oniony  the 
fruit  and  foliage  of  the  wild  fig,  while  the  richly-coloured  "  liOry  " 
fTuractAs  alho-cristatusj  as  closely  resembles  those  of  its  favourite  wild 
vine.     Still  more  striking  are  the  cases  which  Mrs.  Barber  ddeciibes 
of  the  large  Chanueleon  inhabiting  the  Acacias  of  Qriqualand  West, 
which  changes  its  tint  of  green  according  to  the  seasonal  changes  in 
the  foliage  of  its  home ;  of  the  Zonurvf  lizard  of  the  same  country, 
whose  hues  temporarily  agree  with  those  of  the  brilliant  species  of 
Mesembryanthemum  among  which  it  hunts  the  butterflies ;  and  of  the 
little  Tree-Frog  [Hyperolim)  whose  lovely  colours  similarly  but  even 
more  rapidly  are  altered  totally  by  its  transfer  from  flower  to  flower  of 
different  hues.      In  this  case  and  in  those  of  the  Ghamseleon  and 
ZonuruSj  the  double  object  is  promoted  of  *'  getting  enough  to  eat  and 
escaping  bemg  eaten ;  all  three  animals  being  insectivorous,  but  at 
the  same  time  themselves  liable  to  become  the  prey  of  snakes  and 
rapacious  birds.       This  power  of    adapting  the  external  ooloming 
according  to  the  occasion  is  a  very  distinct  advance  on  possessing  but 
one  fixed  protective  hue,  and  must  afford  its  fortunate  owner  a  mucii 
wider  and  safer  range  of  action. 

An  extremldly  remarkable  case  among  the  class  of  Fishes,  which  has 
been  cited  by  Mr.  Wallace,  is  that  of  PhyUopteryx^  an  Australian 
genus  closely  allied  to  the  well-known  ** Sea  Horse"  f Hippoetmpui) 
of  the  South- African  and  other  coasts.  All  the  members  of  this  curious 
gproup  (the  Hippooampina)  are  small  weak  fishes  of  very  limited  powers 
of  locomotion,  but  are  invested  with  an  armour  of  bony  plates.  By 
means  of  their  slender  prehensile  tail  (which  is  without  any  fin)  they 
attach  themselves  to  seaweeds,  and  so  are  less  at  the  mercy  of  the 
current.  In  Phyllopteryx  the  head  and  body  generally  are  set  with 
spines  or  processes,  and  from  the  tips  of  many  of  these  spines  proceed 
long  strips  or  filaments^  which  in  colour  and  form  are  exceedingly  like 
the  seaweeds  which  these  fishes  frequent.  As  the  colour  of  the  whole 
animal  is  the  same,  it  may  be  readily  imagined  how  thoroughly  these 
extraordinary  appendages  serve  to  conceal  the  fish. 

The  instances  noticed  are  but  samples  of  the  large  number  known 
amongst  vertebrate  animals ;  and  when  we  proceed  to  review  the  vast 
class  of  Insects  and  their  allies,  so  numerous  are  the  cases  in  point 
that  the  difliculty  is  which  to  select  els  illustrations.  The  colour  of  the 
bare  ground  is  reproduced  in  many  beetles — in  South  Africa  notably 
by  Ourculionidre  and  Heteromera, — and  in  a  multitude  of  grasshoppers 
and  locusts.  Some  of  the  latter  groups  are  exactly  of  the  tint  of  the 
ground  they  haunt,  so  that  it  is  next  to  impossible  to  see  them  as  long 
as  they  remain  motionless.  The  most  specialized  case  among  those 
known  to  me  of  this  kind  is  that  of  the  wingless  Acridian  genos 
Batrachotetrixy  which  has  more  than  one  representative  in  Souih  Africa. 
The  best  known  species,  B,  hufo,  has  been  dubbed  the  *'  Stone  Cbass- 
hopper  "  by  Mrs.  Barber,  and  well  deserves  the  title  ;  for  in  colouring, 
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gpranulation  of  surface,  and  the  Bing^olar  flataess  of  the  back,  it  pre- 
cisely resembleB  the  small  stones  which  lie  about  on  the  surface  of  the 
groxuid  which  it  frequents.  In  a  locality  near  Ghraham's  Town,  where 
this  species  was  numerous,  Mrs.  Barber  and  myself  found  it  most 
difficult  to  detect  the  insect,  as  it  was  remarkably  sluggish,  and  hopped 
but  feebly  and  reluctantly  even  when  we  literally  kicked  it  up.  A 
drcumstance  most  worthy  of  note  is  that  the  colouring  of  this  curious 
grasshopper  copies  that  of  the  particular  little  group  of  stones  among 
iv-hich  it  lives ;  and  I  found  this  to  be  the  case  in  quite  a  limited 
extent  of  groimd,  a  set  of  mottled  stones  occupying  a  small  space 
having  among  them  Bairaehotetrix  of  corresponding  tints,  while  but  a 
little  way  o£E  a  set  of  uniformly  dark  or  light  stones  harboured  grass- 
hoppers of  like  hues. 

Several  South- African  butterflies  are  protected  at  rest. by  the 
similarity  of  the  under-surface  of  their  wings  to  the  ground  on  which 
they  settle.  The  beautiful  Junonia  Cehr&ne  and  J.  Clelia  are  thus 
odEten  rendered  almost  invisible ;  and  as  the  former  species  has  been 
observed  by  Colonel  Bowker  to  be  much  hunted  by  lizards,  no  doubt 
the  resemblance  is  of  considerable*  service  to  them.  The  same  kind 
of  protective  colouring  is  shown  by  many  of  the  small  butterflies  be- 
longing to  the  genus  Zeritis — a  very  characteristic  Cape  group. 

The  bark  of  trees  and  the  lichens  which  cling  to  it  nnd  innumerable 
faithful  copyists  among  insects,  whole  groups  of  beetles  and  moths 
more  or  less  exactly  reproducing  each  rugosity  and  tint  of  their 
wonted  resting-place.  The  most  practised  collector  will  frequently 
fail  to  distinguished  the  best  disguised  of  these  insects,  which  to  ordi- 
nary eyes  are  practically  invisible. 

Mr.  Wallace  records  his  obtaining  in  Borneo  one  of  the  "  Spectres '' 
or  ''  Walkingstick  Insects "  (of  the  orthopterous  order),  which  was 
covered  with  foliaceous  excrescences  of  a  clear  oHve-green  colour,  so 
as  exactly  to  resemble  a  stick  grown  over  by  a  creeping  moss  of 
Jungermawnia.  Quite  as  marvellous  an  imitation  is  the  widely-known 
one  of  the  *'  Leaf  Insects  "  par  excellence,  a  genus  of  the  same  family, 
many  species  of  which  occur  in  the  islands  of  the  Malayan  Archipelago ; 
and  it  is  difficult  to  believe  without  dose  inspection  that  these  species 
of  FhylUum  are  not  in  reality  the  leaves  of  the  plants  on  which  they 
live.  In  the  Karroo  districts  of  this  colony  there  occurs  not  uncom- 
monly a  very  fine  Walking-Stick  Phasma  {Falophus  Haworthii), 
attaining  a  length  of  seven  or  eight  inches,  which  in  its  quiescent 
condition  precisely  simulates  the  dried-up  rough  greyish-brown  twigs 
of  the  dwarf  shrubby  plants  characteristic  of  the  country. 

The  whole  order  of  the  Orthoptera  is  remarkable  for  the  likeness  to 
vegetation  which  very  many  of  its  members  present,  even  the  predace- 
ous  Mantida,  or  ''Hottentot  Gknis,"  affording  numerous  examples, 
some  of  which  are  very  striking.  One  Natalian  species,  FhyUocrania 
paradoxa,  is  almost  as  close  an  imitation  of  dead  leaves  as  FhyUium  is 
of  living  ones ;  while  the  young  of  Harpax  oeeUata,  sent  me  alive  from 
D'Urban  by  Col.  Bowker,  have  an  extraordinary  resemblance  to  a 
purple  flower  of  the  composite  type.  In  this  latter  instance  the  resem- 
blanoe  is  brought  about  by  the  position  of  the  flat  round  abdomen. 
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whioli  is  turned  upward  and  backward  over  the  hind  and  middle 

of  the  thorax,  so  that  its  lower  surface,  set  with  a  central  row  azid 

double  lateral  rows  of  purple  foliaceous  expansions,  is  fully  e; 

This  case  of  Hmrpax  resembles  that  mentioned  by  Mr.  Wallace,  of 

Javanese  Mantis  which    exactly  resembled  the  pink  flower   of 

orchid, 

We  can  readily  perceive  the  advantage  of  this  harmless  plant-Eke 
appearance  to  such  voracious  devourers  of  other  insects  as  tlie 
liantidse,  whose  habit  it  is  to  remain  motionless  among  vegetation. 
until  seme  imwary  prey  comes  within  reach  of  their  long  spiny  aims. 

As  already  mentioned,  the  unarmed  race  of  butterflies  and  motiis 
depends  largely  upon  protective  colouring,  which,  in  accordanee  with 
the  different  posture  of  the  wings  in  repose,  is  diaposed  in  the  former 
on  the  under-Burface  of  the  hindwings  and  of  such  part  of  the  fore- 
wings  as  is  exposed,  while  in  the  latter  it  characterizes  the  upper- 
surface  either  of  all  the  wings  or  of  the  forewings  only.  In  South 
Africa  I  have  noticed  various  butterflies  possessed  of  this  kind  of 
protection  in  a  high  degree ;  such  as,  for  instance,  Mdanitit  Leda^ 
which  rests  among  dead  leaves  on  the  ground  in  shady  places,  and  is 
then  indistinguishable  from  them ;  and  the  female  Eronia  Leda^  which 
settles  on  the  faded  bright-yeUow  leaves  of  the  Erythrina  tree.  Mrs. 
Barber  noticed,  near  Qrahamstown,  quite  similar  behaviour  in  the 
conspicuous  male  PapUio  C&nea  {Merops  auct.),  which  twice  deliberately 
selected  in  her  g^den,  as  a  resting-place  during  a  shower  of  rain,  a 
shrub  whose  yellow  and  brown  seeds  and  flowers  entirely  resembled 
the  colouring  of  the  underside  of  his  wings. 

But  by  far  the  most  elaborate  imitation  of  this  kind  among 
butterflies  is  the  famous  one,  so  well  explained  by  Mr.  Wallaoe,  of 
the  Indian  and  Malayan  KaUima  Inachis  and  IT.  PardUHa  In  these 
species,  which  on  the  upperside  are  deep-blue  and  orange,  the  under- 
side copies  with  perfect  accuracy  the  withered  or  shriv^ed  leaves  of 
dead  trees  or  bushes,  the  imitation  going  into  such  details  as  to 
reproduce  in  appearance  even  the  minute  fungi  or  moulds  that  grow 
on  the  leaves !  But  this  is  by  no  means  all  the  extent  of  the  mimicry ; 
the  shape  of  the  wings  when  the  insect  is  at  rest  exactly  representing 
both  the  pointed  apex  and  the  foot-stalk  of  the  leaf,  and  the  attitude 
assumed  both  bringing  into  prominence  these  details  and  concealing 
such  parts  as  the  head  and  antennee  which  might  impair  the  complete- 
ness of  the  deception.  To  give  an  idea  of  the  exactness  of  the 
imitation,  I  may  mention  that  Mr.  Wallace  had  a  case  (which  he 
shewed  to  me)  containing  one  of  these  butterflies  with  expanded  wings 
and  a  number  of  other  specimens  at  rest  in  their  natural  attitude  on  a 
branch.  When  this  case  was  exhibited  to  anybody  not  specially 
aquainted  with  such  matters,  it  was  his  wont  to  ask  how  many  butter- 
flies were  in  it,  and  the  answer  would  always  be  "  One  " — meaning 
the  conspicuous  blue-and-orange  individual  with  out^read  winss. 
Mr.  Wallaoe  would  then  exjuain  the  imitation,  showing  that  &e 
apparent  leaves  on  the  branch  were  actually  butterflies.  But  he  had 
cunningly  left  one  real  leaf  among  them,  and  when,  after  explanation, 
he  woiud  say,  "  How  many  butterflies  do  you  count  now  ?  "    I  believe 
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±]:i.at  almost  invariably  the  answer  gave  one  too  manyy  because  the  real 
l^kfif  was  counted  by  the  spectator  as  one  of  the  butterflies  I 

The  numerous  disguises  assiimed  by  Spiders  have  formed  the 
subject  of  a  special  paper  by  Pirof.  Pavesi  (Atti  d.  Societa  Ital.  d. 
Seienze  Naturali,  vol.  xviii.,  1875),  and  among  them  some  of  the 
LOst  interesting  are  those  presented  by  hunting  or  wandering  spiders, 
'liioh  do  not  construct  webs  for  netting  prey  but  trust  to  their  activity 
r  patience.  Many  species  of  ThomUus  are  well  adapted  to  succeed 
l>y  oeing  coloured  in  resemblance  to  the  flowers  in  or  on  which  they 
^^rait  the  arrival  of  their  victims.  One  that  inhabits  Cape  Town  is  of 
tJie  exact  rose-red  of  the  flowers  of  the  Oleander;  and,  the  more 
ecSectually  to  conceal  it,  the  palpi,  top  of  cephalothorax,  and  four 
^lateral  stripes  on  the  abdomen  are  white,  according  remarkably  with 
tJie  irregular  white  markings  so  frequent  on  the  Petals  of  Nerium, 

I  was  led  to  notice  a  yellow  spider  of  the  same  group,  in  con- 
sequence of  seeinff  that  two  of  a  niunber  of  butterflies  on  the  flowers  of 
Setiecio  puhigera  did  not  on  my  approach  fly  off  with  their  companions. 
£ach  of  these  unfortimates  turned  out  to  be  in  the  clutches  of  a 
spider,  and  when  I  released  them,  I  observed  their  captors  very 
narrowly,  and  found  that  the  latter's  close  resemblance  to  the  JSenecio 
flowers  was  not  one  of  colour  alone,  but  due  also  to  attitude.  This 
spider,  holding  on  to  the  flower-stalk  by  the  two  hinder  pairs  of  legs 
extended  the  two  long  front  pairs  upward  and  laterally.  In  this  position, 
it  was  scarcely  possible  to  believe  that  it  was  not  a  flower  seen  in  pro- 
file, the  rounded  abdomen  representing  the  central  mass  of  florets, 
and  the  extended  leg^  the  ray-florets ;  while,  to  complete  the  illusion, 
the  femora  of  the  front  pair  of  legs,  appressed  to  the  thorax,  have 
each  a  longtitudinal  red  stripe  which  represents  the  ferruginous  stripe 
on  the  sepals  of  the  flower. 

On  another  occasion  I  witnessed  the  actual  capture  of  a  small  blue 
butterfly  {Lycceneathes)  by  a  white  spider  of  the  same  genus.  The 
butterfly  was  engaged  in  honey-sucking  on  a  white  flower-head  of 
Lantana^  and  explored  each  individual  flower  with  its  proboscis. 
While  I  was  watching  it,  the  butterfly  touched  and  partly  walked 
over  what  looked  like  a  slightly  faded  or  crumpled  flower  about  the 
middle  of  the  cluster.  This  turned  out  to  be  a  spider,  which  instantly 
seized  the  butter^y,  throwing  forward  its  front  legs  somewhat  after 
the  fashion  of  a  Mantis.  In  this  spider,  the  effect  of  the  little  de- 
pressions on  the  limb  of  the  corolla  was  given  by  some  depressed  lines 
on  the  back  of  its  smooth  white  abdomen. 

I  have  given  above  various  of  the  more  noteworthy  instances  of 
protective  resemblance  to  (firstly)  the  prevalent  general  colour  of  the 
surroundings ;  and  (secondly)  the  colour,  form,  &c.,  of  particular 
objects  mineral  and  vegetable.  There  remains  for  brief  consideration 
a  third  and  most  interesting  group  of  these  resemblances,  viz. :  the 
cases  in  which  other  animals  £ire  imitated. 

It  is  to  this  class  of  imitations  that  the  term  '^ mimicry"  was 
the  first  applied  by  Mr.  H.  W.  Bates ;  and,  although  the  word  has 
the  defect  of  implying  in  ordinary  usage  conscious  or  voluntary  imitation, 
it  has  been  generally  adopted,  in  default  of  any  better  one,  to  express 
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the  actually  deceptive  likeness  of  one  animal  to  another  which  in  all 
essentials  of  structure  is  quite  different. 

These  mimicries  necessarily  are  of  a  more  limited  and  special  kind 
than  those  already  treated  of,  seeing  that  the  only  animals  to  iniitat€» 
which  would  he  of  advantage  to  others  are  such  as  can  sucoeae- 
f uUy  resist  their  enemies,  or  are  for  some  other  cause  exempt  from 
persecution  to  a  large  extent,  or  can  serve  as  prey  if  approached  under 
cover  of  a  likeness  to  themselves.  If  an  unarmed  creature  can  wear 
the  aspect  of  one  widely  dreaded  for  its  weapons  of  offence,  or  a^  soft 
and  defenceless  animal  look  as  if  it  were  encased  in  the  armour  of  proof 
borne  by  some  weU-protected  neighbour,  or  some  toothsome  and 
eatable  being  bear  to  deception  ihe  likeness  of  a  malodorouSi  distasteful, 
imeatable  one, — ^it  is  plain  how  useful  the  disguise  would  prove.  And 
this  is  exactly  what  takes  place  in  nature, — disguise  is  resorted  to  by 
those  who  lack  the  armour,  or  the  weapons,  or  the  uneatableness  of 
the  more  favoured  kinds. 

But  few  cases  of  actual  **  mimicry  ^'  in  this  restricted  sense  have  been 
recorded  among  the  vertebrate  animals,  Mr.  Wallace  citing  only  a  few 
cases  where  harmless  Snakes  ( in  Tropical  America)  copy  in  a  yery 
striking  manner  certain  venomous  kinds,  and  a  group  of  Orioles  (  is 
the  Malayan  Archipelago  )  unmistakeably  imitate  the  strong  and 
active  honey-suckers  of  the  genus  Tropidorhynchwi.  But  amongst 
insects,  the  number  of  such  cases  is  very  large,  and  the  record  of  them 
is  constantly  increasing,  as  the  life-history  and  habits  of  the  lower 
animals  are  more  closely  observed. 

Taking  first  the  case  of  the  mimicking  of  well-armed  by  unarmed 
insects,  we  find  that  bees  and  wasps  have  exeellent  imitators  in  the 
shape  of  many  moths  and  two- winded  fiies,  of  some  beetles,  and  of  a 
few  crickets  ;  and  that  ants  have  also  beetle  mimickers.     The  trans- 
parent-winged moths  of  the  groups  represented  by  the  genera  S0M, 
.Mgeria^  etc.,  and  many  species  of  GlaneoptdeSy  imitate  so  precisely  Ihe 
aspect  of  various  stinging  Hymenoptera  that  no  one  but  an  entomolo- 
gist could  distinguish  them  as  Lepidoptera.     One  of  these  ^geriid 
moths  Melittia  ursipes,  is  not  uncommon  in  Natal ;  its  general  aspect 
and  colouring  and  densely  hairy  hind  legs  make  it  exactly  like  a  small 
bee.     Most  people  must  have  noticed  the  drone  flies  (  Eristalu)  which 
haunt  flowers,  and  not  only  look  like  bees,  but  get  up  a  veiy  fair 
imitation  of  an  angry  buzz,  and  even  affect  to  possess  a  sting,  when 
you  hold  them  captive,  by  curving  round  the  hind  body.     South  Africa 
aboimds  in  beautiful  bee-like  flies  of  the  Boinhylius  type ;  and  it  is 
probable  that,   as  has  been    shown  in    Europe  and  elsewhere,   the 
disguise  of  these  flies  (which  are  in  many  cases  parasitic  as  larrfe 
upon  bees),  enables  them  to  enter,  unsuspected  and  unharmed,  the 
bees'  nestB,and  there  to  lay  their  eggs.     The  beetles  that  find  their 
advantage  in  resembling  bees  and  wasps  are  chiefly  members  of  the 
great  wood-eating  tribe  of  Longicorns,  and  in  several  cases  their  elytra 
are  so  much  reduced  as  to  leave  nearly  all  of  the  folded  wing-surface 
visible,  an  arrangement  which  gready  aids  in  the  deception.    Mr. 
Bates  has  recorded  the  wonderful  resemblance  which  the  crickets 
of  the  genus  Scaphura  in  South  America  bear  to  different  large  sand- 
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vrtLsps  "whiish  are  constantly  searching  for  crickets  to  provision  their 
nests  inrith! 

A.  very  remarkable  case  of  the  mimicry  of  a  predaceous  beetle  by  a 
cricket  (in  the  Philippine  Islands),  is  given  by  Professor  West  wood, 
in  -wliicb.  the  resemblance  is  so  exact  that  even  that  most  experienced 
entomologist  was  deceived,  and  placed  the  cricket  among  the  specimens 
of  the  tiger-beetle  in  question  in  his  collection  ! 

It  is  among  the  Weevils  or  "  Snout-Beetles"  ( CwrcuUonidm),  and  the 
allied  ^nthribtda,  that  the  best  instances  of  defensive  armour  occur, 
m.iny  of  these  insects  having  such  exceedingly  hard  integuments  that 
no  pin  viU  pierce  them.  Mr.  Bates  records  two,  and  Mr.  Wallace 
five  -cabes  in  which  beetles  of  the  Longicom  group  closely  copy 
Cureulton$da  inhabiting  the  same  districts ;  and  in  one  of  these  Mr. 
Bates  found  the  hard  weevil  and  the  mimicking  Long-horn  on  the 
same  tree. 

Turning  now  to  those  cases  where  it  is  to  the  interest  of  defenceless 
forms  which  are  palatable  to  their  enemies  to  resemble  creatures 
that  are  habitually  rejected  or  passed  by  as  uneatable  owing  to  their 
ofiensive  odour  or  taste,  we  find  some  of  the  most  prominent  and 
perfect  mimicries  known.     The  phenomenon  is  most  complete  and 
conspicuous  among  butterflies;  and  it  is  to  the  distinguished  traveller 
and  naturalist,  Mx,  Henry  Walter  Bates,  F.II.S.,  that  Science  owes 
the  first  and  only  rational  exposition  and  explanation  of  the  subject 
that  has  been  given.     His  memoir,  read  to  the  Idnnean  Society  of 
London,  in  1861,  and  subsequently  published  in  the  ^^Transactions" 
(Vol.  xxiii.)  of  that  body,  was  entitled  "  Contributions  to  an  insect 
Fauna  of  the  Amazon  Valley.    Lepidoptera :  Heliconidae ; "  and  in  it 
he  bicidly  presented  the  results  of  many  years'  daily  experience  and 
observation  of  the  variation,  habits,  distribution,  and  relative  nimibers 
of  the  briUiant  slow-flying  species  free  from  persecution,  and  of  the 
accompanying  imitative  forms  of  different  groups.     Mr.  Bates  showed 
that,  while  the  models  were  most  abundant,  and  presented  the  ordinary 
iacies  of  their  family,  the  mimickers  were  rare,  and  departed  very 
widely  from  the  appearance  of  their  nearest  allies;  that  the  latter 
frequented  the  same  spots  as  their  models,  often  flying  among  them ; 
and  that  the  resemblance  in  nature  was  so  exact,  that  his  own  well- 
practised  sight  did  not  prevent  his  being  constantly  deceived  by  it 
when  out  (Meeting.     He  observed  that  the  conspicuous  and  slow 
flying  SeltcanuU^  were  not  pursued  by  any  of  the  ordinary  enemies 
of  insects  to  which  they  would  have  fallen  easy  prey,  and  suggested 
the  reason  for  this  security  in  the  peculiar  smell  which  they  emitted. 
Demonstrating  the  identity  iii  kind  of  these  most  striking  mimicries 
with  the  protective  resemblances  to  vegetable  and  inorganic  forms  so 
widely  prevalent  in  nature,  he  traced  them  all  to  the  operation  of 
*' natural* selection,"  the  agents  being  none  other  than  ^^insectivorous 
animab,"  which  gradually  destroy  all  the  individuals  of  mimicking 
species  least  resembling  those  which  are  exempt  from  persecution. 

Mr.  Bates  gives  a  list  of  no  fewer  than  thirty-six  cases  of  mimicry 
blown  to  occur  among  the  butterflies  and  moths  of  Tropical  America. 
In  one  of  these  six  species  (three  butterflies  belonging  to  two  families 
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and  three  moths  belonging  to  two  families)  imitate  one  and  the  same 
Heliconide  species,  viz.,  Methona  Psidii ;  and  in  another,  four  butterffi€9 
(of  three  different  families)  and  a  moth  all  copy  Ithomia  Flora.  Tlte 
imitations  of  species  of  Ithomia^  Mechanitis^  and  Metkona^  Helicx>nide 
genera,  by  species  of  LeptaliSf  a  genus  of  Pierinee,  or  "White" 
butterflies,  are  so  siirprisin^ly  perfect  that  nobody  who  has  eeesi  tibe 
insects  concerned,  or  even  me  figures  of  them  illustrating  Mr.  Bates' 
paper,  can  wonder  at  their  deceiving  on  the  wing  the  most  exp^eneed 
coUector. 

The  view  propounded  by  Mr.  Bates  received  niost  weighty  con- 
firmation at  the  hands  of  Mr.  A.  H.  Wallace,  who,  in  his  interBstiiig 
paper  on  the  Papilionid<B  of  the  Mayalan  Begion  (read  to  the  Linnean 
Society  in  1864),  called  attention  to  the  occurrence  of  a  quite  similar 
series  of  mimicries  in  India  and  the  Eastern  Archipelago,  and  unr^erv- 
edly  expressed  his  entire  concurrence  in  the  explanation  given  of  ihs 
causes  at  work  in  the  production  of  them.     Mr.  Wallace  pointed  out 
that,  as  in  America,  so  in  the  Old  World,  it  is  butterflies  of   the 
Danaid  group  that  are  most  often  the  objects  of  imitation  by  those  of 
other  fajQiilies,  and  gave  a  list  of  fifteen  of  the  best-marked  cases 
known  among  the  Papilionida  alone.     The  first  of  these  may  be  noted 
as  peculiarly  interesting,  seeing  that  the  male    and  female  of  the 
mimickers,  Papilio  paradoxal  differ  considerably,  and  that  each  mimicks 
the  corresponding  sex  of  Euphda  Midamus.    In  seven  of  the  fifteen 
cases  giyen  only  tne  female  is  mimetic,  and  Mr.  Wallace  suggested 
that  the  reason  of  this  is  probably  that  the  slower  flight  of  that  sex 
when  laden  with  eggs,  and  her  exposure  to  attack  while  ovipositing, 
render  it  especially  necessary  to  have  a  protecting  disguise. 

It  was  my  good  fortune  to  be  able  to  supplement  the  cases  brought 
forward  by  these  distingushed  explorers  of  South  America  and  the 
Malayan  Archipelago,  by  a  similar  series  of  mimetic  analogies  among 
African  butterflies.     From  the  beginning  of  my  collecting  in  South 
Africa,  I  had  been  familiar  with  one  or  two  striking  instances  of 
mimicry,    and  a  visit  to  Natal  in   1867  made  me  acquainted  with 
several  others.     While  in  England  shortiy  afterwards,  I  had  excellent 
opportunities  of  working  up  the  subject,  and  early  in  1868  I  read  to 
the  Linnean  Society  a  paper  (subsequently  published  in  the  26th 
Volume  of  its  ** Transactions"),  describing  in  detail  the  eleven  cases 
of  mimicry  then  known  to  me.     It  was  interesting  to  be  in  a  position 
to  fortify  the  conclusions  of  Messieurs  Bates  and  Wallace  by  personal 
observations  made  in  an  entirely  different  region.     I  showed  how  the 
Danainae  and  Acrminae  of  Africa,  like  their   allies   elsewhere  were 
provided  with  offensive  odours  and  secretions,   and  that  several  of 
them  were  accompanied  throughout  their  geographical  range  by  faith- 
ful imitators  belonging  to  quite  distinct  groups.     It  was  farther 
pointed  out  (1)  that  the  mimicking  butterflies  invariably  occurred  in 
districts  inhabited  by  the  species  mimicked,  and  in  six  cases  (Sonth 
African)  are  fdimd  in  the  very  same  localities ;  (2),  that  in  eight  cases 
the  mimickers  are  known  to  be  very  much  scarcer  than  the  spedee 
which  they  copy ;  (3),  that  in  five  cases  where  the  Danau  or  imw 
presents   local   forms,    or   merely   slight    varieties,    even    these  are 
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mimicked  by  indiyiduals  of  the  imitating  species ;  (4),  that  in  three 
cases,  where  the  sexes  of  the  insect  mimicked  differ  remarkably  from 
eacb.  other,  the  sexes  of  the  mimicker  present  corresponding  differ- 
ences ;  and  (5)  that,  in  four  cases  observed  by  me  in  nature,  it  was 
next  to  impossible  to  distingush  the  living  mimicker  from  the  species 
iBrliicli  it  imitated.  It  must  be  remembered  that  these  extroadinary 
likenesses  are  not  those  of  general  colouring  and  pattern  alone,  but 
include  outline  and  form,  extending  to  minute  reproduction  of 
pronunent  markings  however  small ;  and  that  the  deception  is  often 
fiirtlier  borne  out  by  following  closely  the  kind  of  flight  and  mode  of 
resting  exhibited  by  the  species  copied. 

Probably  Amawris  JSeheria,  a  Danaide  of  wide  occurrence  in  wooded 
localities,  is  the  best-protected  butterfly  in  South  Africa,  judging  from 
the  number  of  imitators  to  whom  it  seems  to  set  the  fashion.  The 
most  accurate  copyist  is  the  female  Papilio  Cenea  (type),  but  the 
female  P.  Echerimd^B  is  almost  as  good, — ^while  the  males  of  these 
species  of  Papilio  are  utterly  dissimilar  both  from  their  respective 
mates  and  from  each  other.  Both  sexes  of  P.  Brasidaa  present 
individuals  which  fairly  imitate  Echeria\  while  cunong  the  NymphcdvMB^ 
an  almost  exact  reproduction  occurs  in  both  sexes  of  Ewralia  mitna, 
and  an  approximate  one  in  the  female  of  PsendaorcM  Tarquinia, 

As  the  case  of  Papilio  Cenea  presents  perhaps  the  most  remarkable 
mimetic  analogy  yet  recorded  among  butterflies,  and  as  it  has  been 
worked  out  in  South  Africa,  and  is  now  widely  known  and  quoted,  it 
may  be  of  interest  to  of^er  a  few  remarks  upon  it.    The  male  of  this 
species  is  a  very  flne  conspicuous  insect,  with  a  peculiar  colouring  of 
very  pale  creamy-yellow,  with  a  broad  black  border  to  the  forewings 
and  a  black  band  across  the  disc  of  the  hindwings, — the  latter  wings 
bearing  each  a  long  broad  process   or  **  tail."    It   is  the  Southern 
representative  of  the  West-Airican  Papilio  Merope,  and  was  formerly 
known  under  that  name.     Five-and-twenty  years  ago,  nobody  thought 
of  associating  with  this  beautiful  butterfly  the  altogether  different 
Papilio  Ceneay  which  is  black  with  ochre-yellow  patches  and  spots,  and 
has  no  tails  on  the  hindwings,  and — as  mentioned  above — is  so  close 
a  mimicker  of  Amauris  Echeria.    Yet  these  strikingly  dissimilar  insects, 
when  closely  examined,  exhibited  so  many  points  in  common,  that, 
finding  only  males  of  one  pattern  and  only  females  of  the  other,  and 
knowing  that  the  two  haunted  the  same  woods,-  and  that  the  con- 
spicuous Merope  had  been  seen  in  pursuit  of  the  sombre-tinted    Ceneay 
«  r  was  fully  persuaded  by  the  year  1867,  that  the  two  were  sexes  of  one 
and  the  scune  kind.     More  than  this,  I  felt  next  to  certain  that  two 
other  female  PapiLios,  P,  TVophonius  and  P.  Hippoeoan,  var.,  one  of 
which  mimicks  Donate  Chrysippue  and  the  other  Amauris  dominicanuSy 
were  also  females  of  the  same  pale-yellow  ^iled  male.     In  the  paper 
dealing  with  mimetic  analogies  which  I  have  already  mentioned,  I,  in 
1868,  explained  at  some  length,  the  grounds  upon  which  my  view  of 
the  case  was  founded  ;  and,  although  few  naturalists  were  then  dis- 
posed to  accept  it,  the  truth  of  what  was  then  advanced  as  in  the 
highest  degree  probable  has  since  been  incontestably  demonstrated  by 
the  observations  of  Mr.  Mansel  Weale  who,  in  1873,  reared  all  the 
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four  f  onns  from  eggs  laid  on  the  white  iron  wood  (  Vepris  ianceokUs) 
by  a  specimen  of  P.  Censa.  Mr.  Weale's  reseeu'ches  and  their  result 
have  recently  been  confirmed  by  Colonel  Bowker's  notes  on  the  sexes 
in  Natal. 

We  have  thus  the  remarkable  case  of  a  butterfly,  in  which  the  male 
is  of  a  certain  conspicuous  and  unusual  coloration  which  varies  but 
little,  while  the  female  is  of  three  quite  different  forms,  each  of  which 
is  entirely  unlike  the  male,  but  imitates  one  of  the  three  preral^it 
species  of  DatMtna  inhabiting  South  Africa !  It  should  be  added  that 
numeroiis  intermediate  variations  of  the  females  exist,  which  exhibit 
a  series  of  links  between  the  three  prominent  forms,  and  serve  to  indi- 
cate how  plastic  for  further  development  in  any  advantageous  direc- 
tion the  polymorphic  female  Cenea  remains. 

Other  circumstances  which  add  to  the  great  interest  of  the  case  are 
1.  that  the  very  closely  allied  true  Papilio  Merope  of  Western  Africa 
also  has  a  polymorphic  female,  several  forms  of  which  hare  been  des- 
cribed as  distinct  species,  and  are  f oimd  Imitative  of  JDatMintB  inhabit- 
ing the  same  region ;  and  2.  that  in  Madagascar  the  likewise  dosely- 
related  Papilio  Meriones  has  but  one  form  of  female,  and  that  form 
slightly  differing  from  the  male !    What  is  even  more  surprising  is 
the  fact,  communicated  to  me  by  Mr.  Ch.  Oberthiir  in  1882,  that  ^e 
representative  of  Papilio  Merope  at  Lake  Tsana  in  Abyssinia  also  has 
the  sexes  almost  exactly  alike.     The  inference  is  obvious  that  tiie 
females  in  Madagascar  and  Abyssinia  for  some  reason  do  not  stand 
in  need  of  the  protective  disguises  so  elaborately  worked  out  for  them 
in  Southern  and  Western  Africa.     Probably  some  active  persecutor 
of  this  large  pale  type  of  Papilio  are  absent  in  those  countries,  or  may 
there  have  found  some  easier  or  more  attractive  insect  prey.     In  South 
Africa  the  handsome  Flycatcher,   Tchttrea  cristataj  has  been  seen  by 
Mr.  Weale  to  capture  the  male  P.   Cenea,  and  he  had  reason  to  suspect 
a  bird  of  an  allied  family  and  quite  similar  habits,  Dicrurm  mtfrnw, 
to  be  another  of  this  butterfly's  enemies.    Insectivorous  birds  of  both 
these  genera  are  found  in  Abyssinia — the  very  same  species  of  JDi^runu 
is,  I  believe,  a  native  of  that  country — and  also  in  Madagascar ;  but 
it  is  possible  that  circumstances  may  have  led  to  their  leaving  Papilio 
Merope  and  P.  Meriones  unmolested. 

We  have  seen  that  there  are  certain  cases  in.  which  insects  escape 
by  simulating  the  aspect  of  the  very  enemies  that  persecute  their 
tnbe,  as,  for  instance,  the  Scapkuros  of  South  America  imitate  the 
Sand- Wasps  which  provision  their  nests  with  crickets ;  but  there  is  a 
kindred  class  of  mimicries,  not  very  common,  in  which  the  advantage 
is  reversed,  the  rapacious  enemy,  like  the  wolf  in  sheep's  clothing, 
wearing  the  appearance  of  the  creatures  on  which  it  preys.  The 
Mantis  family  present  some  good  cases  of  this  description,  libr.  Bates 
recording  one  occurring  on  the  Amazon  Eiver,  in  which  a  Mantis 
exactly  resembled  the  '*  White  Ants  "  (Tennes  j»p.),  on  which  it  fed.  I 
suspect  that  a  very  slender,  pale  Mantis,  which  I  met  with  in  Natal 
and  which  very  closely  imitated  the  appearance  of  certain  PhasmidB, 
was  probably  so  disguised  to  enable  it  to  prey  more  easily  on  the 
weak  Bacilli  of  the  same  district.     In  this  Alantis  the  rapacious  fore- 
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paiiv^s  were  so  formed  and  held  as  to  hide  their  real  character,  and  I 
took  it  for  a  Bacillus  on  first  seeing  it.  Hunting  Spiders  are  in  some 
cases  very  like  their  prey,  as  may  everywhere  be  noticed  in  the  case 
of  the  species  of  SaltieuSf  which  catch  house-flies  on  sunny  walls  and 
fences*  The  likeness  is  not  in  itself  more  than  a  general  one  of  size, 
f  <Nnn,  and  colouring ;  but  its  effect  is  greatly  aided  by  the  actions  of 
the  spider,  which  walks  hurriedly  for  short  distances,  stopping 
abruptly,  and  rapidly  moving  its  falces,  in  evident  mimicry  of  the 
^well  known  movements  so  characteristic  of  flies.  Many  spiders 
exhibit  a  strong  resemblance  to  ants,  and  Mr.  Wallace  states  that 
those  of  one  tropical  genus  which  feed  on  ants  are  exactly  like  their 
prey. 

Having  now  rapidly  glanced  at  some  of  the  more  prominent  instances 
of  the  various  descriptions  of  protective  resemblance  existing  in  nature, 
it  only  remains  for  me  to  repeat  my  conviction  that  upon  the  theory  of 
'*  natural  selection "  alone  are  they  at  all  explicable.  If  we  asstune 
the  independent  creation  of  all  species  of  organic  beings  precisely  as 
we  now  behold  them,  it  is  impossible  to  understand  why  there  shoxdd 
have  been  this  system  of  disguises  at  all.  If  from  the  very  first  the 
destined  prey  of  other  animals  possessed  in  every  case  the  appearance 
we  now  find  them  possessing,  would  the  resemblances  we  have  been 
considering  have  protected  them  in  the  least  ?  Can  it  be  supposed  that 
certain  species  of  butterflies  were  created  in  great  abundance,  and 
that  certain  other  species  of  widely  different  structure,  but  superficially 
imitating  the  former,  were  simultaneously  created  in  very  small 
numbers,  in  order  to  maintain  a  precarious  existence  for  ever  after- 
wards ?  What  is  the  meaning,  on  this  view,  of  all  the  gradations  in 
protective  resemblance,  the  incompleteness  or  imperfection  of  some 
mimicries  ?  To  these  and  many  other  questions  that  readily  occur  to 
us,  no  satisfactory  reply  can  be  made,  if  it  be  insisted  on  that  species 
are  immutable,  and  that  the  organic  world  is  now  in  all  respects  ex* 
actly  the  same  as  when  it  sprang  into  being.  But  these  problems  be- 
come intelligible  when  viewed  as  the  natural  consequences  of  the 
innate  variability  of  species,  and  the  preservation  and  development  by 
inheritance,  through  all  time  and  imder  all  changes  in  surrounding 
conditions,  of  every  successive  variation  advantageous  to  the  organism 
originating  it. 

In  conclusion,  let  me  express  the  hope  that  those  who  reside  in 
South  Africa,  and  are  interested  in  natural  history — especially  such  of 
them  as  belong  to  the  Society — wiU  not  be  content  with  merely  collect- 
ing specimens,  but  also  study  the  habits  and  ways  of  life  of  the 
creatures  in  their  natural  haunts.  Tliis  part  of  the  world  is  rich  in 
{he  variety  of  organic  forms  peculiar  to  or  characteristic  of  it,  and  it 
cannot  be  doubted  that  very  many  instances  of  such  adaptations  as 
those  we  have  been  considering  await  discovery  in  the  remoter  districts 
and  even  in  those  which  have  been  most  explored.  It  is  impossible, 
without  patient  study  and  observation  of  an  animal  among  its  normal 
surroun£ngs,  to  understand  the  meaning  of  numerous  details  in  its 
aspect  and  structure, — ^particularly  as  regards  its  movements  and  its 
attitudes  in  a<!tion  or  in  repose.     As  all  naturalists  are  aware,  there 
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are  innumerable  instances  in  which  animals  removed  from  their  wonted 
environment  are  most  conspicuous,  and  appear  as  if  nothing  could  cod- 
ceal  them,  and  yet  in  their  natural  haunts  are  so  well  adapted  to  the 
objects  about  them  as  tQ  be  only  discoverable  by  most  careful  searcL 
There  is  no  need  for  me  to  descant  upon  the  pure  and  varied  pleasures 
which  attend  the  pursuit  of  natural  history — everybody  who  has  ever 
entered  upon  it  has  experienced  them  in  some  degree,  has  felttbe 
zeal  of  the  explorer  and  the  delight  of  the  discoverer, — ^but  I  wish  to 
suggest  what  a  rich  and  deeply-interesting  field  of  research  lies  opea 
to  us  in  this  country  in  the  detection  and  illustration  of  new  instances 
of  protective  resemblances  and  mimicries  in  the  South-African  fauna. 
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XV.— NOTE  ON  A  SPECIMEN  OF  AMPHI8ILE  PUNCTULATA, 
BIANOONI,  FEOM  PORT  NATAL.— By  Roland  Trimen, 
Itf'.R.S.,  &c.,  President  S.-A.  Philosopliical  Society. 

[Read  1883,  August  29.] 

Three  examples  of  the  very  remarkable  fish  wliich  I  have  now  the 
pleasure  of  exhibiting  were  lately  captured  in  the  Bay  of  Port  Natal, 
and  th.e  specimen  before  the  meeting  is  one  of  them,  and  was  secured 
for  the  South- African  Museum  by  Colonel  J.  H.  Bowker,  F.Z.S.,  one 
of  our  Corresponding  Members. 

The  genus  Am^hisile  contains  three  known  living  species,  whose 
range  extends  throughout  the  tropical  Indian  Ocean  and  as  far  as 
China.  Remains  of  an  extinct  congener  are  recorded  from  Eocene 
strata  at  Monte  Bolca  near  Verona.  Together  with  the  well-known 
Trumpet  or  Bellows  Fishes  (Centrtsmis),  the  genus  constitutes  the 
family  Centriscidce,  placed  by  I)r.  Giinther  (**  Study  of  Fiahen,'*'*  p  510, 
1880)  in  the  13th  Division  of  the  Acanthopterygii,  next  to  the  divi- 
'  sion  containing  the  Sticklebacks  ( Gastrosteidai)  and  the  Flute-mouths 
{Fintidariida), 

The  most  striking  feature  in  Amphisile  is  that  all  the  dorsal  region 
of  its  laterally  strongly  compressed  and  very  thin  body  is  completely 
enclosed  in  a  rigid  sheath  of  bony  plates.  Dr.  Giinther,  who  has 
nublished  ('*  Catelogue  of  Fishes  in  the  Collection  of  the  British 
Mnseiun,"  vol.  iii,  p.  526;  1861)  a  detailed  description  of  this  struc- 
ture, considers  that  it  is  truly  part  of  the  endo-i&eleton,  and  not  a 
mere  dermal  cuirass  as  formerly  thought.  He  gives  good  reason  for 
^garding  the  five  pairs  of  narrow  bones  lying  along  the  median 
ridge  of  the  back  as  corresponding  to  the  neural  spines,  and  the  six 
pairs  of  lateral  shield-like  bones  as  corresponding  to  the  parapopliyses 
of  the  vertebra) ;  while  the  long  pointed  bone  at  the  hinder  extremity 
he  shows  to  be  an  ixiter-neural,  as  the  first  spine  of  the  dorsal  fin  (in 
this  fish  crowded  out  to  above  the  caudal  fin  by  the  bony  cuirass)  is 
joined  to  it.  Anteriorly  and  laterally  the  modified  humerus  contri- 
butes to  complete  tihe  armour-plating. 

In  consequence  of  the  immense  development  of  this  bony  sheath 
which  really  is  a  roof  to  all  the  animal  but  its  head,  no  room  has  been 
left  for  the  ordinary  position  of  the  dorsal  fin,  both  the  spiny  and  soft 
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parts  of  which  are  situated  just  under  the  narrow  terminal  portion  of 
the  cuirass  and  actually  behind  the  smaU  caudal  fin !  Further,  the 
longitudinal  axis  of  the  tail  caimot  extend  in  a  line  with  that  of  the 
body,  and  so  is  considerably  curved  downward ;  the  caudal  fin  is  very 
small  and  weak.  The  anal  fin  is  also  small  €tnd  is  close  before  the 
caudal ;  the  vent  being  immediately  before  it  and  so  very  far  bade. 
The  pectoral  fins  are  poorly  developed ;  they  lie  far  back  in  a  deep 
curve  or  hoUow  in  the  bony  sheath,  situated  between  the  humeral  and 
first  broad  lateral  plates.  The  ventral  fins  occupy  a  middle  position ; 
they  are  so  small  as  to  be  little  more  than  rudimentary. 

Below  the  body,  from  about  the  middle  of  the  snout  to  the  vent,  the 
stifE  investing  slan  of  the  sides  below  the  bony  cuirass  is  extended  in 
the  form  of  a  sharp-edged,  transparent  keel,  of  unequal  depth. 

I  have  had  no  opportunity  of  dissecting  this  fish,  but  will  quote 
what  Dr.  Giinther  says  as  to  the  extraordinary  formation  of  the  spine 
in  A,  scutata.  ''The  structure  of  the  vertebral  column  is  extremely 
singular  and  perhaps  unique  among  the  Acanthopteiygians.  The 
abdominal  portion  is  more  than  four  times  as  long  as  the  caudal; 
nevertheless  it  is  composed  of  only  six  vertebrae,  whilst  the  latto* 
consists  of  fourteen.  These  abdominal  vertebra)  are  extremely  slender, 
the  third  alone  being  nearly  as  long  as  the  whole  caudal  portion ;  thej 
have  a  slight  ridge  superiorly  and  inferiorly  and  on  each  side ;  the 
whole  portion  lies  in  the  uppermost  concavity  of  the  dorsal  cuirasB. 
The  caudal  vertebreB  are  extremely  short,  and  the  strength  of  the 

neural  and  hoemal  spines  is  in  proportion  to  their  size 

Amphisile  may  be  considered  as  a  C^elonian  form  among  fishes." 

The  mouth  is  very  small,  without  teeth,  at  the  end  of  the  much 
prolonged  tubular  snout.     The  skin  has  no  scales. 

Amphisile  seems  to  afford  a  very  striking  instance  of  special  modifi- 
cation for  passive  protection.  Everything  else  seems  to  have  been 
sacrificed  to  the  closely-investing  plate  armour.  Its  extremdy 
attenuated  form,  weak  muscular  development,  exceedingly  limitea 
powers  of  motion,  and  very  small  mouth,  all  point  to  its  being  one  of 
the  feeblest  of  fishes,  notwithstanding  its  formidable  looking  coat  of 
mail.  As  it  has  apparently  come  down  with"  little  or  no  modification 
from  Eocene  times,  it  seems  possible  that  so  small  a  fish  has  succeeded 
in  maintaining  its  existence  by  being  at  once  too  hard  and  too  insigm- 
ficant  to  be  worth  devouring. 

Fishes  of  such  weak  powers  of  locomotion  as  Amphisile  are  quite 
at  the  mercy  of  sudden  freshets  or  strong  currents,  and  so  must  otm 
be  swept  out  to  sea.  A.  punctulata  is  recorded  from  the  Bed  Sea  and 
Mozambique ;  but  I  believe  the  present  instance  is  the  first  brought  ta 
notice  of  its  occurrence  so  far  to  the  southward  as  the  coast  of  Natal 


Dia^g^ram  I. 


H 


m^,^"" 


r 


J 


p 


Diagram  H 


Diagram  HI. 


m 


1883.^  Mr,  Elmgren,  on  Form  of  CrosS'section  of  a  Channel,  Sfc.    55 

:xn.— FORM  OF  CROSS-SECTION  OF  A  CHANNEL  FOR  "CON- 
STANT VELOCITY  OF  "WATER  AT  DIFFERENT  LEVELS, 
BY  E.  ELMGREN. 

[Read  by  John  Gr.  Gakblb,  26tli  September,  1883.] 

1 .  Considering  a  limited  portion  of  a  channel,  with  a  definite  and 
invariable  slope,  we  will  determine  a  cross-section  of  such  form  as  to 
gjlve  a  constant  velocity  of  water  whatever  the  depth  of  the  water  in 
tlie  channel. 

2.  Whatever  formula  we  may  use  for  determining  the  velocity  of 
-water  in  a  channel,  we  shall  always  have  the  velocity  a  function  of  f he 
*^  hydraulic  mean  depth  ^^  and  the  sine  of  slope.  The  last  quantit} 
lieing  constant  in  our  problem,  this  is  reduced  to  the  determination 
of  a  cross-section  with  constant  *  hydraulic  mecui  depth  *  for  varying 
water  levels. 

3.  It  is  easy  to  show  that  it  is  impossible  to  fulfil  this  condition 
down  to  the  very  bottom  of  the  channel.  For  take  a  water  level  suffi- 
ciently low,  then  if  3  be  the  breath,  k  the  greatest  depth  of  water  in 
this  section,  A  the  sectional  area  of  the  water,  and  p  the  wetted  peri- 
meter we  have 

=       >  whence  —  is  less  than  h 

Hence  lowering  the  water  suocessivejiy  the  *  hydraulic  m6an  depth ' 
(and  consequently  the  velocity)  will  become  zero  while  there  is  still 
some  water  in  the  channel. 

4.  Thus  only  the  section  above  a  certain  level  can  be  considered  in 
our  problem,  and  this  level  we  will  suppose  to  be  the  level  of  thetsur- 
face  at  the  minimum  discharge  of  the  channel. 

5.  We  will  consider  a  symmetrical  section  only  Let  A^  represent 
half  the  sectional  area  ABD  (diagram  I)  below  the  lowest  water 
level  and  p^  half  the  corresponding  wetted  perimeter,  then  the 
hydraulic  mean  depth  for  the  minimum  discharge  is 

E  =  ^^  (1). 

Po 

6.  Now  let  the  water  rise  to  the  level  CE.  The  increase  in  sec- 
tional area  is  A  A^,  in  wetted  perimeter  A  p^,  and  the  condition  to  be 
fulfiUed  is 

Ao  +  A  Aq  ^  Aq  __ 

Po  +  ^  Po  Po 

from  which  follows 

aAq 

7-^  =  B  (2). 

^Po 

7.  This  formula  gives  the  following  construction  of  the  element  DE, 
(see  diagran^  I).     From  centre  D  with  radius  E  describe  a  circle ;  from 
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M  the  middle  point  of  BO  draw  a  tangent  MG  to  the  circle ;  dra^r 
D  E  parallel  to  M  G  ;   D  E  is  the  element  required. 

Let  the  tangent  MG  cut  BD  in  B,,  and  CE  in  Q,  also  let  fall  I>F 
and  E  G  perpendiculars  on  the  tangent. 

Then  * 

R  A  Pq  =  rectangle  DG  =  parallelogram  B^  E  =  trapezium  BE 

Note. — As  there  can  be  drawn  two  tangents  from  M  to  the  circle, 
another  solution  is  possible,  but  this  giving  an  inward  slope  to  tlie 
element  of  the  perimeter  is  postponed  for  the  present. 

8.  From  the  construction  it  follows  (for  an  infiniteaimaUy  small 
element)  that  a  necessary  condition,  if  the  problem  is  to  have  any 
solution,  is 

E   <  b   (3) 

9.  If  R  =  b  the  element  DE  (infinitesimally  small)  will  be  vertical 
(and  therefore  as  will  be  seen  below  the  whole  section). 

10.  The  reasoning  for  another  increase  in  depth  will  be  word  for 
word  the  same  as  in  Art.  6  sq.  taking  A^  the  whole  area  ABOED 
and  Po  for  the  whole  A  D  E.  The  construction  of  the  next  and  follow- 
ing elements  of  the  section  will  tonsequently  be  exactly  the  same  b& 
is  given  above. 

1 1 .  Thus  the  required  section  may  be,  by  this-  simple  constructioiiy 
built  up  of  elements,  which,  if  taken  sufficiently  small,  will  ap- 
proximately give  a  curve  the  nature  of  which  we  will  now  inves- 
tigate. 

12.  Taking  AG  as  axis  of  x  (origin  need  not  be  fixed  yet)  and  sup- 
posing BD  to  be  any  level  (the  coords,  of  D  being  x  and  y),  equation 
(2)  gives,  passing  to  limits 

dA 

=  R 

dp 

Now  d  A  =  y  dx,  and  if  we  use  the  ordinary  notation  e  instead  of  p, 
the  differential  equation  of  the  curve  becomes 

y  dx 

=  R (4) 


ds 
13.  We  may  write  this 

dx        ds  dy 


R  y        +  y/  y2— R2 

of  which  the  general  integral  is 

^+C  =  log4    — I ^ 


.(5) 
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hence 

y=jK    [eR+^  +  e-i-^  J   (7) 

the  equation  to  a  catenary.  The  axis  of  the  curve  is  hori;sontal  and 
the  distance  of  its  yertex  from  the  axis  of  x  is  equal  to  B.  The  condi- 
tion that  D  (if  D  be  the  point  from  which  we  etait)  is  to  be  a  point  of 
the  curve  serves  to  dietermine  the  constant  G. 

14.  However,  as  we  have  not  yet  fixed  upon  any  particular  origin, 
we  can  select  it  so  that  0=0.  This  results  if  f or  x  =  o,  y=R. 
The  equation  to  the  catenary  then  takes  its  simplest  form 

yf=*R    Ce^  +  e-*3  W 

If  then  ay  h  be  the  coords,  of  the  point  D,  and  these  values  for  x  and  y 
are  substituted  in  equation  (6)  wc  get 


a 


Re  K=  b  +  v'b«— E« 

whereby  a  or  the  situation  of  the  origin  is  determined,  since  b  is  sup- 
posed to  be  a  given  quantity. 

15.  The  two  values  of  a  give  two  catenaries,  or  two  positions  oi  the 
same  catenary  with  their  axes  at  equal  height  above  and  below  B  D. 
Only'  the  branches  above  answer  to  the  problem  (see  diagram  EC). 
If  R  =  b  the  two  coincide,  a  being  =0.  If  R  >  b  there  is  no 
solution  (cf.  Art.  8). 

16.  Now  if  through  any  point  P  of  either  of  these  branches  D  L  or 
D  L^ ,  a  water  level  be  laid,  the  section  below  this  level  has  its  hydraulic 
mean  depth  =  E.  Hence  we  are  in  the  same  position  with  regard  to 
this  level  as  we  were  to  the  level  C  D,  and  consequently  two  other 
catenaries  may  be  laid  through  this  point  P  to  continue  the  section, 
Hnd  so  on. 

17.  Hence  it  follows  that  the  section  may  be  constituted  of  (the 
convenient  parts  of)  any  succession  of  catenaries  with  the  same  para- 
meter R)  or  we  may  say  any  series  of  positions  of  the  same  catenary. 
This  is  the  general  solution  contained  in  the  equation  (7).  If  these 
catenaries  be  taken  infinitely  close  together,  they  wJU  generate  a  per- 
pendicular line  at  the  distance  R  from  the  middle  line  or  x-axis.  The 
equation  of  this  line  is  y  =  R  which  is  the  "  particular  integral "  of 
equations  (4)  and  (5). 

18.  The  following  negative  corollary  may  perhaps  be  of  some  prac- 
tical value  value : — 

No  closed  section  can  give  the  same  velocity  of  water  for  all  levels. 

19.  We  will  now  give  some  properties  of  the  catenary  with  regard 
to  the  present  question.  The  differential  equation  (4)  gives  the  fol- 
lowing geometric  construction.  If  P  be  a  point  on  the  catenary 
(diagram  III),  P  Q  its  ordinate  y ;  from  P  as  centre  with  radius  R 
describe  a  circle :  Q  N  tangent  to  this  circle ;  then  Q  N  is  parallel  to 
the  tangent  to  the  catenary  at  P. 
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Jjot  FT  be  this  tangent  cutting  the  axis  of  x  in  T. 

dx  dx       B    ' 

—  =  oo8PTx  andby  (4)  —  =  -  =  cosNPQ  =cobNOx 
. ds  day 

Therefore  angle  P  Tx  =  angle  N  Qx  and  N  Q  is  parallel  to  P  T. 

20.  We  can  show  that  QN  =  s  =  arc  P  V  (V  being  the  rertex  of 
the  catenary. 

From  (5)  s  =  /*   y^Z        =.  y/^aZIg  ===  QN 
^  v/y2_K? 

21.  Triangle  NP  Q  is  equal  to  half  the  area  0  Y  P  Q  since 

X  s 


area 


OVPQ=y  ydx= /Ed8  =  Rs  =  2  X  triangle  NPQ 


22.  If  a  be  the  slope  of  the  bank  at  any  point  whose  ordinate  is  j. 
then  K  =  y  sin  a.  This  is  the  same  equation  as  (4).  And  if  ire 
were  to  give  the  sectional  element  another  slope  a  ,  the  hydraulic  mean 
depth  of  the  infinitesimal  element  of  the  section  would  be 

E,  =  y  sin  a, 
Therefore  R  is  greater  or  less  than  E  according  as  a^  is  greater  ot  less 
than  ttf  i.e.  according  as  the  slope  is  taken  to  the  left  or  right  of  the 
catenary.  And  it  is  easily  shown  that  this  Is  true  of  the  whole  section. 
We  have  here  only  considered  the  outward  sloping  practicable  catenary ; 
a  similar  theorem  may  be  shown  for  the  other  one. 

23.  The  condition  of  possibility  (Art.  8  and  15).  E  ^b  is"  always 
fulfilled  by  any  section  at  least  that  does  not  present  any  inward 
slopes,  that  is  for  every -section  than  can  occur  in  practice. 

For  E  =    -  <  c  <  -f  that  is,  is  less  than  b. 
p        h         h  ' 

bh  b 

Note. — For  a  rectangular  section  E  = -^  = - 

b  +h        1    I   ^ 

If  h  be  infinitely  large  in  comparison  with  b,  E  will  approximately  ■= 
b,  but  can  never  reach  tiiat  value.  Hence  the  particular  solution  (Ait 
9  and  17)  cannot  be  applied  to  the  lowest  level. 

24.  For  calculation  of  the  catenary  it  is  better  to  introduce  the 
angle  of  slope  a 

V  1 

I  =  --  -m 

E       sma 

(  1      iT~rT"2~ 

1 


therefore  -  +C  =log   }  ": h  \  \  - —    - 

E  e(sma     y'  LsmaJ 


=  ^'^Sa  ^^  ^  * 


'e 
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(^jTOpping  the  negatire  sign  which  answers  to  negative,  values  of  x) 
o:r  if  0  =  o 

-  =  log    cotia=(log     cot  J  «)  X  2-3026 (11) 

Be  10 

25.  We  will  here  arrange  together  in  proper  order  the  formula) 
Tehich  are  needed  for  a  calculation  of  the  section.  Calling  the  velocity 
■V  and  the  discharge  Q,  and  considering  the  suffix  q  to  apply  to  the 
section  below  the  level  from  which  we  start,  be  it  the  lowest  or  other- 

Ao=—  5^=-    (a) 

R 

sin  «o  =  -- {p) 

P  — Po  =  -^—    (7) 

P~PU 

cot  a  =  cot  o„  +  {i) 

E 
R 
b=-r—   (0 

Sin  a 

cot  J-  a 

h  =  h„  +  R  log  — -—  (D 

e  cot  J  a^ 

(6)  can  easily  be  got  from  diagram  11,  (X)  is  deduced  from  equation  (11) 
in  Art.  24,  the  other  formulse  need  no  explanation. 

The  approximate  graphical  construction  given  in  Art.  7  seems  how- 
ever much  preferable  to  a  calculation. 

25.  Since  this  was  written  the  writer  has  found  the  subject  treated 
in  the  article  '  Hydromechanics '  in  the  latest  edition  of  the  Encyclo- 
X>a)dia  Britannica,  though  in  a  very  brief  manner  and  only  as  far  as 
regards  the  upper  part  of  a  channel  section.  The  nature  of  the  curve 
is  not  mentioned  but  a  figure  is  *  given  and  attention  is  drawn  to  the 
rapid  flattening  of  the  bed. 

27.  The  lower  part  of  the  channel  section  referred  to  in  the  Ency- 
dopsDdia  is  half  a  regular  hexagon.     For  this  we  have 

ho  =  \  cos  30°  =  0-866  b^ 

2k^  =  i\  ho=  l-299bo2 

R  =  —  =  -^  =  0-433  bo 
Po        2 
We  wlQ  calcidate  the  dimensions  of  the  section  for  a  discharge  three 
times  as  great  as  that  which  fills  the   hexagon  part,  that  is  for 
A  =  3Ao 

E 
sin  c/^  =  —  =  0-433.     Therefore  a^  =x  25^.40' 

\ 
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A- A,      2A, 

cot  a  =  cot  n,^  H =  cot  rt^  H ^  =  2   081  + 


"^         R  "        R  0-433 


=  9  •  01 1     hence  a  =  6°  20 '  (about) 


R 

b=  -: =  3-93bo 

sin  a 


h-ho  r  cot  i  a  ^ 

2  =  log       — S—     =1-415 

R  «  tcot  J  «oJ 

h  =  l-48bo 

b-bo 
From  these  results  we  find  — --  =  4-78  nrheieby  the  fli^Jt^W  is 

h-ho 

seen ,  as  also  because  a^  =  25^,  40'  and  0  =  6^ .  20^ 

28.  The  velocity  must  be  such  as  not  to  scour  the  bed  or  dopes  A 
the  channel.  A  table  of  maximum  surface,  mean  and  bottom  velocities 
for  different  qualities  of  ground  is  given  in  the  aforesaid  article  in 
the  Encyclopsedia  Brittanmca. 

29.  This  catenary  form  of  section  seems  to  be  that  which  a  riTer 
would  naturally  make  for  itself  in  a  homo^neous  soil,  by  soouiing  it 
away  until  its  section^  area  is. bo  much  increased,  that  the  velocity 
sinks  to  the  values  given  in  ihe  table  mentioned.  The  prindpd 
counteracting  agent  is  vegetation,  which  strengthens  the  banks,  and 
thereby  alters  the  conditions. 

30.  In  conclusion,  we  may  ffo  a  step  further  in  generalisation  of  the 
solution  of  the  problem,  by  adding  to  article  17  the  remark  that  the 
section  need  not  be  symmetrical.  So  long  as  the  wetted  surface  above 
the  minimum  waterlevel  consists  of  portions  of  catenary  curves  with 
the  parameter  R,  the  axis  horizontal  and  the  vertex  at  a  distance  R 
from  the  centre  of  the  canal,  then  the  condition  is  satiafied,  and  the 
section  solving  the  problem  may  have  an  infinite  number  of  regular 
and  irregular  forms.  Of  course  the  only  practical  forpi  is  the  outward 
sloping  cur^e  E  H  shown  in  diagram  11.  Note  the  rapid  flattening:  of 
the  bank. 

Note. — Bj^  velocity  in  this  paper  is  meant  the  '  mean  velocity '  of 
the  section,  i.e.  that  oae  which  multiplied  into  the  cross  sectional  ares 
gives  the  discharge. 
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3CVI1.— IRRIGATION  ON  THE  VI8CH  AND  ZAK  RIVERS, 
CALVINIA  AND  FRASERBTJRG  DIVISIONS.— By  Capt. 
J.  A.  Balfour,  C.E. 

[Read  1883,  Nov.  28.J 

The  District  of  Calvinia  is  equal  in  area  to  41,000  i^quare  niile«,  an 
esctensive  table-land  sloping  towards  the  great  drainage  channel,  the 
**  Orange  River."     It  lies  between  the  19th  and  'ilst  degrees  of  longi- 
tude, and  the  28th  and  33rd^  degrce.s  of  latitude,  whore  exists  the 
debateable  climatic  belt.     Ctmseqnently,  it  is  subject  to  vicissitudes  of 
drought  and  occasional  heavy  rams,  the  latter  unequally  distributed. 
Xliese  recurring  droughts  paralyze  the  graziers  and  agriculturists, 
csAtile  and  sheep  perish  rapidly  while  they  last,  and  the  water  channels 
axe  dried  up.     jEtecoui*8e  is  then  had  to  diggintj;  shallow  pits  to  obtain 
vrater,  which  when  found  is  often   brak.     This  uncertainty  of  the 
israter  supply  has  heretofore  retarded  the  efPorts  of  the  inhabitants  to 
produce  g^od  crops  although  the  soil  is  particularly  adapted  for  that 
purpose.    Within  these  last  three  years  several  of  the  fanners  in  the 
district  have  endeavoured  to  counteract  the  fatal  effects  of  this  recur- 
ring aridity  by  asking  the  Government  for  assistance  in  money  under 
the  '*  Irrig^ation  Act "  to  enable  them  to  construct  storage  reservoirs, 
or  dams,  weirs  and  furrows.     It  is  to  be  regretted  that  their  generally 
impoverished    state  has  prohibited  (in   a  degree)   the   Government 
extending  all  the  aid  to  them  ic  wa&  anxious  to  do,  nine-tenths  of  the 
farms  being  mortgaged.     Until  the  possessors  of  these  farms  find  a 
way  out  of  their  monetary  engagements  with  bond-holders  so  as  to 
enable  them  to  benefit  by  the  terms  offered  them  imder  the  '' Irriga- 
tion Act "  they  are  likely  to  remain  the  holders  of  unproductive  farms. 
But  if  nature  is  fickle  in  her  bounties  to  the  majority  of  the  Calvinia 
faribers,  she  is  extremely  jg'enerous  to  a  few,  viz.,  the  lucky  individiials 
who  have   purchased  or  leased  farms   on  the    *'Zak"  or  "Visch" 
Rivers.     These  rivers  have  perfectly  dry  channels  except  when  rain 
occurs  within  their  drainage  areas,  then  they  are  the  bearers  of  mighty 
masses  of  turbid  water.     When  the  Zak  reaches  '^Braszijn  Plaats", 
fifty-five  miles  northeast  of  the  village  of  Calvinia,  where  its  channel 
is  shallow  it  overflows  its  banks  and  waters  the  lands  adjacent  to  it  on 
either  side.    Its  velocity  being  then  retarded  the  silt  is  precipitated 
and  forms  a  layer  of  rich  natural  manure  completely  covering  the 
inundated  area. 

The  approximate  annual  discharge  of  the  **  Zak  "  River  may  be  put 
down  at  209,088,000,000  million  cubic  feet,  taking  one-third  of  the 
rainfall  only.*  Along  the  banks  of  the  "  Zak"  or  '*  Visch"  Rivers 
in  the  Calvinia  District  down  to  Brandvlei  where  the  Zak  loses  its 
waters  in  the  '*  Vleis  "  and  flats,  there  is  a  series  of  twenty-five  (25) 
farms  of  large  area.  Many  of  them  b^ong  to  the  **  Van  der  Merwes  " 
who  have  lately  begun  to  utilize  the  periodical  fioods.  At 
**  Brand wacht "  F.  van  der  Merwe  has  built  a  weir  of  loose  stones 
on  a  bed  of  rock  in  the  **  Visch",  River,  and  has  cut  a  good  serviee- 

*  This  is  calculated  at  9  inches  rai;if all  per  annnm  over  tho  whole  drainage  area. 


62  CopL  Balfour^  on  hi^gatwn  on  the  Visch      [Nov.  28, 

able  channel  from  behind  it  to  bis  sowing  land.  Branching  from 
this  main  channel  several  subsidiary  ones  of  smaller  dimensians  lead 
the  water  to  the  fields  where  it  is  allowed  to  nm  over  the  lands  and 
deposit  its  silt.  This  main  channel  has  a  fall  of  somewhat  less  than 
two  feet  per  mile.  Its  bottom  width  is  nine  (9)  feet ;  the  sides  were 
ori  finally  cut  vertical,  but  the  water  has  given  them  a  concave  shape, 
or  dished  them  :  the  length  of  the  furrow  to  the  bifurcation  of  the 
smaller  ones  is  3,230  yards.  No  deposit  of  silt  has  taken  place ;  there- 
fore it  would  appear  that  an  inclination  of  something  under  two  feet 
per  mile*  is  sufficient  to  prevent  a  deposition  of  silt.  The  distribution 
is  the  reverse  of  economical,  Mr.  Van  der  Merwe  not  yet  having  made 
himself  acquainted  with  any  effective  system,  nevertheless  the  feitihty 
of  the  soil  enables  him  to  reap  from  50  to  70  fold.  Fifty  muids  of  grain 
have  been  sown  this  year  at  **  Brandwacht "  from  which  a  retwrn  of 
2,500  may  be  confidently  expected  as  the  minimum.  On  the  same 
farm  a  large  dam  is  in  course  of  construction,  the  length  of  the 
embankment  which  runs  across  a  '*Leegte"  is  2,000  yards  with  a 
mean  height  of  twelve  (12)  feet. 

The  site  is  an  excellent  one,  but  the  work  is  badly  done  ;  the  section 
of  the  embankment  gives  11  feet  on  top,  slopes  of  H  to  1.  The 
stones  used  in  pitching  the  inner  slope  have  been  set  with  their  edges 
at  right  angles  to  the  slope  instead  of  being  embedded  flat  or  on 
their  sides.  The  earth  work  has  not  been  rammed  or  trodden  during 
construction,  consequently  the  bottom  part  of  it  has  become  soddened 
with  water.  Leakage  by  oozing  is  general  along  the  whole  length. 
It  is  a  pity  Mr.  Van  der  Merwe  did  not  think  it  worth  while  to  ask 
professional  aid. 

Proceeding  down  the  *' Visch"  River  the  next  farm  below 
Brandwacht  is  **  De  Drift,"  the  property  of  Mr.  T.  W.  van  der  Merwe, 
who  lias  also  made  a  weir  on  the  river  and  cut  a  furrow  from  it  to  his 
sowing  land.  The  quality  of  the  soil  is  similar  to  that  of  Brandwacht, 
but  as  his  water  channel  is  smaller,  he  has  not  yet  been  able  to  pro- 
duce so  much  as  Mr.  F.  van  der  Merwe. 

The  proprietor  informs  me  that  he  intends  widening  his  fiurow. 
It  is  5  feet  at  the  bottom  with  vertical  sides  cut  through  rock  slate, 
the  whole  length  of  3,600  yards. 

'^Vliege  Kraal"  and  '*  Stoffelsgat  Kop "  follow.  At  the  former 
place  (Karl  van  der  Merwe's),  nothing,  has  been  done.  At  the  latter 
Mr.  S.  van  der  Merwe  hafl  built  an  excellent  weir  on  the  **  Visch 
Elver  "  and  cut  a  channel  over  2,000  yards  in  length  to  his  arable 
land.  He  availed  himseK  of  the  provisions  of  the  "  Irrigation  Act" 
by  obtaining  a  loan  of  money  from  Government,  consequently  be  had 
the  advantage  of  professional  advice.  The  weir  is  built  of  maasivB 
stones  well  laid.  Its  height  is  6  feet  from  bed  of  river  to  crest:  up 
stream  slope  one  to  one,  down  stream  slope  twelve  to  one.  It  is  built 
upon  the  slope  composing  the  river  bed.  Although  it  was  late  in  the 
season  before  the  work  was  completed  yet  Mr.  van  der  Merwe  was 
able  to  utilize  the  flood  in  the  month  of  August  last.  This  weir  and 
furrow  wiU  enable  Mr.  van  der  Merwe  to  place  5,000  morgen  under  water. 


With  a  velocity  of  3 J  feet  per  second. 
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*'  Oude  Muur  "  and  *' Wit  Klip"  likewise  belong  to  Mr.  Schalk  van 
der  Merwe.  A  dam  is  being  constructed  on  the  latter,  for  which  a  loan 
of  £500  has  been  obtained  from  Government. 

*•  Brassefontein  "  adjacent  to  "  Oude  Muur  "  is  the  property  of  Mr. 
IKingon  of  Fraserburg.  No  irrigation  work  has  as  yet  been  rna^e,  but 
assistance  has  been  applied  for  £rom  Government  under  the  Irrigation 
Act  to  construct  a  large  dam  which  will  ho'd  about  210  million  cubic 
fe^  of  water.  The  embankment  will  b«  thrown  across  the  lower  end 
of  a  "leegte"  which  drains  an  area  of  about  600  square  miles. 
This  work  will  be  of  great  benefit  when  completed.  I  believe  Mr. 
Xingon  likewise  intends  cutting  a  channel  from  behind  a  weir  to  be 
built  in  the  river.  These  two  works  will  increase  the  value  of  Brasse- 
fontein to  a  great  extent. 

'*  Brazijn  Tlats,*'  *'  Tontelbosch  Kolk,"  '*  Middle  Hoek  van  Spruit," 
and  "  Bakoven  "  come  next.  The  first,  Mr.  D.  Louw's,  the  three  latter 
Mr.  J.  W.  van  der  Merwe  &  Sons.  These  men  are  now  reaping  the 
benefit  of  the  excellent  position  of  their  farms.  Here  the  channel  of 
the  "Zak"  is  so  shallow  that  ordinary  floods  overflow  the  banks 
spreading  far  and  wide  over  the  extensive  flats  bordering  the  river, 
depositing  rich  fertilizing  matter,  containing  chemical  properties 
peculiarly  suitable  to  cereals.  The  preparation  of  the  land  at  the  last 
named  places  for  the  reception  of  seed  has  heretofore  been  of  a  primi- 
tive character ;  shallow  ploughing,  and  in  new  land  the  bushes  wore 
not  in  many  instances  cleared  away.  The  seed  is  sown  very  sparingly, 
otherwise  the  growth  would  be  retarded  by  the  density  of  the  grain. 
Tk^  average  height  to  which  the  crops  grow  rariea  from  Jive  to  seven  feet  and 
the  ears  measure  from  six  to  nine  inches  full  and  well  developed.  After  the 
fijrst  crop  is  reaped  a  second  one  may  be  expected  without  sowing. 

The  grain  now  growing  at  Tontelbosch  Kolk  is  the  third  crop  without 
sowing.  Last  year  I  have  been  told  1,600  niuids  were  reaped  oft  this 
farm  and  a  very  small  area  was  sown.  But  no  doubt  a  much  greater 
return  would  be  obtained  if  the  ground  were  better  prepared,  more  care 
taken  to  plough  deep  and  evenly,  the  bushes  and  roots  cleared  away 
and  the  clods  broken  by  rolling  and  harrowing.  The  threshing,  clean  - 
ing  and  bagging  has  heretofore  been  done  in  the  old  primitive  man- 
ner, cattle  and  horses  tread  out  the  grain  in  a  circular  threshing  floor ; 
it  is  cleaned  of  chaff  b}'  throwing  it  into  the  air  when,  the  wind 
blows,  heavier  substances  are  swept  off  with  a  broom  and  it  is  then 
bagged  and  stored. 

Threshing  was  commenced  in  January  and  finished  in  June  after 
an  amount  of  labour  which  might  have  been  effected  by  machinery 
in  a  fortnight. 

Beyond  these  farms  similar  ones  follow  in  succession  as  far  as 
**  Brandvlei."  Beyond  this  the  waters  of  the  **  Zak  "  are  lost  in  vloore 
and  valleys,  the  river  not  yet  having  formed  a  definite  channel  for 
itself.  At  "  Lekkervlie  "  below  "  Hoek  van  Spruit "  the  proprietor  has 
commenced  to  make  a  dam,  he  has  asked  a  loan  from  the  Government 
under  the  "Irrigation  Act>"  which  I  believe  has  been  favourably 
entertained  by  the  Honourable  the  Commissioner  of  Crown  Jjaiids. 
A  plan  of  the  intended  work  has  been  given  by  Mr.  Niekerk,  the 
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proprietor,  and  when  he  receives  the  money  the  work  will  be  com- 
menced in  earnest.  At  Brandvlei  a  small  storage  reservoir  was  con- 
stracted  by  the  Government  to  supply  the  village  and  irrigate  the 
erven.  It  has  been  of  great  advantage  to  stock  fanners  in  keeping 
their  cattle  and  sheep  alive  during  the  late  drought. 

From  the  above  notes  it  will  be  seen  that  there  is  an  extensive  tract 
of  the  very  best  soil  along  the  banks  of  the  *'  Visch  "  and  *'  jCslIs.  " 
rivers,  offering  a  wide  field  for  agricultural  enterprise,  and  if  the 
farms  were  all  in  the  hands  of  industrious  and  intelligent  men  or 
divided  into  smaller  portions  to  enable  a  larger  population  to  exist 
this  back  part  of  the  Colony  would  no  doubt  turn  out  a  mine  of  wealth 
to  South  Africa. 


XVrn.— ON  DISTURBANCES  TO  THERMOMETER  READINGS 
FROM  LOCAL  CAUSES.— By  Andr.  Smith,  M.A. 

[Read  1884,  March  26th.l 

The  thermometers  at  Lovedale  have  been  kept  in  a  thatched 
wooden  hut  in  the  form  of  an  octagon.  The  upright  posts  are  pieces 
of  quartering  about  seven  feet  high,  and  the  sides  are  weather-bordered 
in  the  Venetian  style.  The  roof  is  thickly  thatched,  the  anemometer 
is  fixed  at  the  top  at  about  ten  feet  from  the  ground,  and  the  ther- 
mometers are  attached  to  a  post  in  the  centre.  Some  time  ago  the 
Meteorological  Commission  proposed  to  issue  the  Stevenson  thermo- 
meter crib  to  all  the  stations  in  the  Colony,  as  it  was  supposed  to  be  the 
best  for  the  purpose,  and  also  to  secure  uniformity,  and  a  crib  of  this 
kind  was  sent  to  Lovedale.  Though  suitable  enough  in  England,  the 
Stevenson  crib  seemed  to  the  writer  liable  to  be  heated  by  the  strong 
solar  radiation  in  this  country  in  summer  which  would  disturb  the 
accuracy  of  the  readings ;  and  on  this  being  represented  to  the  Com- 
mission it  was  arranged  that  two  sets  of  observations  should  be  carried 
on  at  Lovedale  for  the  sake  of  comparison,  one  in  the  Venetian  hut 
and  the  other  with  a  crib,  and  a  second  set  of  thermometers  was  sup- 
plied for  the  purpose.  The  Stevenson  crib  was  placed  quite  beside 
the  other  Observatory  on  a  slope  where  there  is  almost  always  a 
current  of  wind,  and  observations  were  made  in  both  from  spring  till 
midsummer  of  1882.  There  was  a  great  uniformity  between  the  two 
sets  of  observations,  except  that  the  dry  bulb  in  the  Venetian  hut  at 
eight  o'clock  in  the  evening  stood  usually  two  degrees  above  the  one 
in  the  crib,  a  result  due  to  the  hut  from  its  mass  cooling  down  more 
slowly  after  the  heat  of  the  day.  However,  the  experiment  on  thiB 
point  seemed  to  be  inconclusive  and  imsatisfactory  as  the  cpnstant 
current  at  that  spot  would  prevent  the  crib  from  becoming  heated,  and 
so  airy  a  situation  would  be  exceptional. 

The  Stevenson  crib  was  accordingly  removed  to  an  open  space  in 
one  of  the  gardens  where  the  air  was  comparatively  still.  The  effect 
is  this  was  immediate.  The  maximum-thermometer  in  the  crib  now 
stood  in  days  of  bright  suQshine  2  degrees,  spinetimes  2^^  degrees  above 
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the  one  in  the  Venetian  hut.  The  average  Tnaximnm  in  a  month  was 
about  1  degree  higher,  but  this  lower  amount  was  due  to  the 
occurrence  of  a  large  number  of  cloudy  days  during  the  two  months 
of  trial,  and  on  such  days  the  readings  were  the  same  in  both.  It 
may  be  noted  that  here^  as  in  many  similar  cases,  real  and  marked 
differences  are  drowned  in  averages,  and  this  is  especially  the  case 
when  things  inconsistent  and  opposite  are  mixed  up. 

It  was  thus  proved  so  far  that  the  maximum  m  the  crib  was  dis- 
turbed by  solar  radiation  to  the  extent  of  2  degrees  or  2^-  degrees. 
Still  it  remained  uncertain  whether  this  was  due  to  the  heating  of  the 
crib  itself,  or  to  the  heating  of  the  still  air  within  hedges,  or  to  both, 
and  in  what*  proportion.  A  sheet  of  calico  was  thexefore  placed  as  a 
screen,  about  one  foot  above  the  crib,  so  as  to  shade  it  from  the  sun. 
The  effect  of  this  was  somewhat  surprising.  The  maximum  thermo- 
meter stood  now  habitually  one  degree  lower  than  the  one  in  the 
Venetian  hut.  This  apparently  indicated  that  the  Stevenson  crib  in 
bright  simshine,  and  when  not  in  a  current  of  wind,  heats  the  maximum 
thermometer  to  3  degrees  or  3^  degrees  above  the  temperature  of  the 
air.  It  also  bringpB  out  the  fact  of  a  sinular  distiirbance  in  the 
Yenetian  hut,  for,  as  had  been  suspected,  the  weather  boards,  though 
painted  white,  become  heated  under  the  sun  rays,  and  radiate  heat  to 
the  thermometers.  There  is  sometimes  a  confusion  from  mixing  up 
conduetion  and  radiation.  It  is  supposed  that  hot  air  in  contact  with 
heated  boards  in  a  crib  or  Venetian  hut  cannot  heat  the  thermometer 
because  it  is  carried  away ;  but  if  conduction  is  prevented,  radiation 
from  the  heated  wood  remains,  and  it  will  heat  the  wood  of  the 
thermometer  itself,  or  its  support,  unless  there  is  a  decided  current 
of  air.  The  high  readings  of  thermometers  placed  under  verandahs 
are  accounted  for  by  radiation  from  heated  wood  or  corrugated  iron. 
A  thermometer  on  a  hot- wind-day  placed  completely  in  the  shade 
attached  to  a  cypress,  read  115  degrees,  when  105  degrees  was  enough. 
Unless  the  thermometer  was  very  incorrect  you  would  refer  the  high 
reading  to  strong  radiation  from  the  hot  ground  a  little  in  front,  and 
the  consequent  heating  of  the  trunk  of  the  cypress  and  the  wood  of 
the  thermometer. 

A  disturbance  of  the  Stevenson  crib  by  solar  heat  is  also  indicated 
by  the  maximum  temperature  being  sometimes  reached  between  4 
o'clock  and  5  o'clock  in  the  afternoon.  This  is  too  late,  and  must  be 
referred  to  the  west  side  being  heated  by  the  sun. 

There  are  some  other  differences  between  the  observations  at  the 
higher  station  and  those  at  the  lower  or  Stevenson  crib.  The  lower 
is  colder  in  the  morning,  and  there  is  a  less  difference  between  the 
dry  and  wet  bulbs,  indicating  greater  humidity.  These  differences 
are  due  to  the  ffr^ater  radiation  of  the  heat  at  night  in  the  stiller  air, 
and  to  proximity  to  the  watercourse.  The  discrepancies  are  greater 
than  one  woidd  look  for  in  places  within  300  yards  of  each  other ;  but 
differences  due  to  locality  may  be  left  out  of  view  for  the  present. 

The  morning  reading  in  the  Steyenson  crib  is  also  affected  in 
summer  by  the  three  hours  of  sunshine  from  5  to  8  a.m.  The  amount 
of  this  can  be  determined  from  two  cribs,  one  in  the  shade. 
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The  TnaximnTTi  thermometer  has  not  reoeived  the  conaideraticai  Ia 
meteorology  which  it  deserves  in  oompaiison  with  the  mean  awmml 
temperature. 

At  Lovedale  this  mean  is  nearly  six  degrees  below  that  of  £a8t  Iion- 
ddn,  the  elevation  being  1,750  feet.  A  difference  like  this  ong^ht  to 
make  the  climate  and  productions  very  different,  something  like  the 
south  of  France  and  the  south  of  Spain,  which  have  a  mean  annnal 
difference  of  six  degrees.  But  on  the  contrary,  leaving  out  some 
things  which  are  tender  to  frost,  such  as  bananas  (and  even  those  are 
grown  at  Chumie  Peak  near  Lovedale,  a  spot  too  elevated  and  diy  for 
hoar  frost),  the  seasons  and  the  producticms  at  Lovedale  and  East 
London  are  nearly  the  same.  The  reason  for  this  is  that  at  Lovedale 
the  extra  cold  is  put  into  the  winter  and  into  the  night.  The  heat  of 
day  and  of  summer  is  much  the  same.  This  wiH  sufifioiently  abov 
the  importance  of  the  maximum  thermometer  as  the  only  index  to 
the  heat  of  day  and  the  heat  of  summer,  according  to  our  usual  mode 
of  observing. 

The  question  which  rmnains  is  how  to  get  rid  of  local  disturbaneee 
in  observing  temperature. 

The  Venetian  thatched  hut  must  be  rejected.  It  is  muck  too  ex- 
pensive, and  is  inaccurate,  both  from  its*  slow  cooling  at  night,  and 
also  because  a  thermometer,  hung  between  the  centre  and  the  east 
side,  reads  a  deg^e  too  high  in  the  morning,  and  corresponding  one 
nearer  to  the  west  side  reads  a  degree  too  high  in  the  afternoon. 
This  is  due  to  radiation  from  the  boards,  and  it  is  observable  ^at  if 
there  is  anything  wooden  behind  the  thermometer,  that  makes  it 
hotter,  when  heat  is  radiated  towards  it,  than  when  it  hangs  quite  free, 
as  glass  and  mercury  are  bad  absorbents.  A  simple  roof  supported 
on  poles  has  been  employed,  but  it  is  not  very  easy  to  screen  the  ther- 
mometers hung  under  it  from  the  sim  below  45  degrees,  and  ^mrain. 

The  solution  of  the  difficulty  seems  to  be  this — ^to  adhere  to  the 
Stovenson  crib,  but  to  shade  it  from  the  sun  by  enclosing  it  in  a  light 
frame  of  rod-iron,  covered  with  white  Bussian  canvas  or  strong  cotton 
sheeting.  The  door  of  the  crib  would  face  the  south,  it  would  be 
screened  from  the  sun  on  the  east,  north,  and  north-west  sides,  and 
above,  while  below  it  would  remain  open.  The  distance  between  the 
canvas-cover  and  the  crib  might  be  from  eight  inches  to  a  foot. 

A  wooden  frame  would  do  if  rod  iron  could  not  be  got.  BesidsB 
screening  the  cvib  effectually  from  the  rays  of  the  sun,  the  cover  would 
prevent  radiation  at  night  from  the  crib  as  a  solid,  if  there  be  say 
sensible  amount.  It  is  of  some  consequence  that  the  canvas  should  be 
white,  so  as  not  to  become  heated.  Everyone  -"^o  puts  his  hand  on 
wood  painted  with  purest  white  lead,  and  on  wood  painted  any  other 
colour  or  unpainted,  will  know  the  value  of  white  to  ward  off  heat. 

The  plan  of  having  the  Stevenson  thermometer  cribs  at  all  stations 
screened  from  the  sun  in  this  manner  wotdd  occasion  some  expense  at 
the  outset,  and  the  canvas  would  require  renewal  after  a  time,  but  it 
would  be  better  to  incur  the  necessary  outlay  than  to  go  on  lor  a  term 
of  years  accumulating  observations  of  no  scientific  value. 

In  case  it  might  be  supposed  the  one  degree  or  two  degrees  of 
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!FaIirenheit  is  an  inappreciable  quantity  not  worth  attending  to,  refer- 
ence may  be  made  here  to  some  common  things  of  easy  observatiou, 
"wliich  show  that  very  marked  differences  in  climate,  in  productions, 
and  in  agriculture  are  the  effects  of  two  degrees  difference  in  summer 
lieat. 

AVe  may  take  for  comparison  a  county  such  as  Hampshire,  iu  the 
South  of  England,  one  in  the  middle  of  En&;land,  and  another  in  Scot- 
land. The  winter  temperature  may  be  neglected,  as  the  line  of  equal 
oold  is  about  parallel  to  the  East  Coast. 

Taking  a  wood  in  the  middle  of  England  and  one  in  Scotland,  you 
-vrilL  observe  such  differences  as  these.  The  month  when  the  trees  are 
in  full  leaf  in  the  former  is  May,  in  the  latter  June.  Acorns  and 
beech-mast  are  so  plentiful  in  the  one,  that  swine  are  sent  there  to 
feed  on  them — [hence  the  surnames  confined  to  England,  the  Howards 
and  Hogarths,  the  professions  hogards  or  hog-herds,] — and  squirrels 
are  numerous ;  hazelnuts,  walnuts,  filberts,  and  even  chesnuts  ripen. 
The  wych-elm  is  seen  beside  the  common  elm  by  the  roads,  the  willow 
trees  are  plentiful  near  the  rivers,  and  the  misletoe  is  common.  In  a 
wood  in  Scotland  the  acorns  and  beechmast  are  valueless ;  squirrels 
are  rare ;  the  larch  and  other  fir-trees  abound ;  the  Spanish  chesnut  is 
merely  an  ornamental  tree,  and  hardly  forms  its  fruit,  the  misletoe  is 
rare,  children  do  not  search  for  nuts,  but  for  blaeberries  (bilberries) 
and  cranberries,  and  in  place  of  the  willow  the  mountain  streams  are 
fringed  with  the  alder  and  the  birch. 

Agriculture  is  also  different.  In  the  warmer  locality  wheat  is  grown 
on  any  heavy  soil,  meadows  producing  meadow-hay  are  common,  fields 
are  laid  out  in  permanent  pasture,  and  are  top-dressed  with  manure. 
In  the  cooler,  wheat  is  raised  only  on  the  best  soils,  meadows  are  not 
found  profitable,  and  hay  is  made  only  from  rye-grass,  natural  i)asture 
has  always  been  in  a  state  of  nature.  General  hai'vest  in  the  one  is 
in  August,  in  the  other  it  is  in  September. 

In  the  usages  of  domestic  life  there  are  also  differences,  traceable  to  a 
difference  of  temperature.  With  the  warmer  temperature  butter  is 
brought  to  the  table  more  or  less  salted,  and  beer  is  a  common  beverage. 
In  the  cooler  the  butter  used  in  summer  is  sweet  butter,  a  term  which 
means  having  no  more  salt  than  nature  has  supplied,  and  with  the 
somewhat  keener  air  and  less  perspiration  there  is  a  distaste  for  quanti- 
ties of  cold  liquid,  and  beer  is  not  a  common  beverage. 

In  Nature,  and  especially  in  regard  to  the  migration  of  birds,  the 
differences  occasioned  by  one  or  two  degrees  of  summer  heat,  more  or 
leas,  are  very  numerous.  The  arrival  of  the  swallow  and  of  other  birds 
of  passage  is  a  good  deal  earlier,  and  their  departure  latter  in  the 
warmer  locality.  In  the  South  of  England  the  nightingale  is  common 
enough,  in  the  middle  one  it  is  heard  bow  and  again,  and  curiosity 
makes  people  go  some  distance  to  hear  its  note,  while  in  the 
north  it  is  unknown  even  as  a  rare  visitant,  and  the  glow-worm  also  dis- 
appears. In  the  cooler  region  the  partridge  is  accompanied  by  the 
black  cock  and  grouse  on  the  moors.  The  winter  migration  is  reversed, 
and  the  gaunet,  the  gull,  the  guillemot,  with  some  other  Arctic  birds, 
know  where  to  draw  the  }ine  in  Iheir  migratioij  south, 
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Facts  like  these  which  might  be  multiplied  indefinitely  are  enough 
to  show  that  one  degree  or  two  degrees  Fah.  is  an  important  factor  in 
nature,  and  cannot  be  neglected  if  sound  deductions  are  to  be  made. 

Not  much  has  been  done  in  this  country  as  yet  in  connecting  the 
laws  of  temperature  with  the  observation  of  nature.  The  periods  ol 
song  in  the  common  singing  birds,  and  the  times  of  migration  of  the 
birds  of  passage  are  worthy  of  attention.  Observers,  like  White  of 
Selbourne,  are  wanted  at  various  spots  in  South  Africa.  J  do  not 
kuow  if  the  South  African  Philosophical  Society  would  undertake  to 
cfdl  for  such  observers  and  sunmiarize  and  tabidate  the  results  of  the 
observations.  The  isolated  and  unconnected  labours  of  individuals 
otlierwise  come  to  nothing. 

The  connection  between  temperature  and  cultivation  is  aldo  im- 
portant.' A  few  questions  ought  to  be  settled  from  what  is  already 
known  on  this  subject  without  an  appeal  to  vain  experiments.  We  are 
beyond  the  coffee  line  in  the  colony,  and  the  line  for  the  castor-oil 
plant,  and  even  cotton.  These  things  all  run*  the  same  road —  a  fair 
beginning,  a  precarious  escistence,  and  then  a  blight  or  disease  ihRt 
kills  the  plant.  On  the  other  hand  we  are  within  the  area  for  the 
olive,  the  cork-oak,  the  silk-mulberry,  the  evergreen  oak,  the  cheaiat, 
and  in  fact  everything  called  dassicjd,  whether  plants,  animal  or  bird. 
Tea  is  also  quite  a  possible  cidture  if  suitable  soil  could  be  found,  not 
for  export  but  for  local  use.  The  question  about  the  olive  deserves 
ppecial  attention.  Among  the  innumerable  soils  in  the  colony — maii 
Btilf  clay,  limestone,  disintegrated  shales  and  granites,  karroos,  and 
otliers.  some  soil  ought  to  be  found  fitted  for  the  olive,  and  if  so,  a  few 
]>atehes  in  Tuscany  will  bear  evidence  how  great  an  industry  the  pro- 
duction of  olive  oil  might  become.  As  to  the  culture  of  sillv,  nothing  will 
ever  bo  done  till  families  from  Lyons  and  Lombardy  introduce  it,  as 
the  Huguenots  did  the  production  of  wine. 

To  make  possible,  however,  the  application  of  the  laws  of  tempera- 
tiu-e  to  the  observation  of  nature,  to  cultivation,  and  to  related  sub- 
jects, it  will  be  necessary  to  accumulate  accurate  observations  in  regard 
to  summer-heat  and  winter-cold,  and  to  both  as  connected  with  eleva- 
tion and  distance  from  the  sea.  These  are  of  more  importance  than 
mean  annual  temperature. 


XIX.— OTHER  DAYS  IN  SOUTH  AFRICA.— By  Colonel  J.  H. 

BowKER,  F.R.G.S.,  F.Z.S.,  Ac,  &c. 

[Read  July  30th,  1884.] 

In  whatever  circimistances  we  may  be  placed,  it  is  pleasant  to  fall 
back  upon  the  occurrences  of  our  childhood,  and  draw  from  the 
memories  of  the  past ;  and  conjure  them  up  at  will  to  suit  our  fandes, 
and  more  so  when  the  face  of  nature  has  been  so  changed,  that  the 
country  and  its  surroundings  would  not  be  identified  by  those  who 
rest  from  their  toil,  under  the  quiet  sod  of  the  fields,  over  which  thev 
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liiinted  at  pleasure,  in  the*  days  before  the  >\'ild  game  had  given  place 
to  the  sheep  and  cattle  of  the  farmer,  days    when  the  lion  was  the 
real  lord  of  the  domain,  and  counted  the  wild  Bushman  and  Koranna 
Hunters  amongst  his  vassals,  ever  ready  and  even  willing  to  do  his 
behests  (get  out  of  his  way)  upon  finding  they  were  intruding,  or  as 
often  happened  in  the  ups  and  downs  of  savage  life,  working  for 
mutual  benefit.     There  are  days  when  the  hunter  meets  with  dis- 
appointment ;  game  is  wild,  wind  from  the  wrong  quarter,  grass  too  wet 
for  creeping  under  its  cover  as  the  bow  string  would  not  do  its  duty. 
The  poet  speaks  of  "  bow  string  when  relaxed  by  rain,"  so  it  was  with 
the  Bushman,  and  when  compelled  to  resort  to  strategy  he  would  bide 
his  time  and  a  herd  of  game  would  be  driven  over  the  lair  of  a  lion, 
knowing  well  that  his  confederate  would  be  awake  to  the  chance 
Unfair  means  were  sometimes  resorted  to ;  when  the  lion  had  killed, 
the  drill  (fire)  stocks  would  soon  do  their  duty  and  lighting  the  grass 
to   windward  and  following  up  the  line  of  the  fire    compel    the 
r^uctant  owner  to  relinquish  his  spoil,  imder  protest  (no  doubt).  Such 
surreptitious  modes  of  depriving  a  brother  hunter  of  results  of  his 
honest  labour  it  is  to  be  hoped  were  but  few  and  not  often  resorted  to, 
knowing  that  it  would  lead  to  reprisals  in  the  end.     The  pioneers  of 
South  African  civilization  often  found  it  necessary  to  keep  up  a  sort  of 
armed  neutrality  with  the  lions,  and  it  was  only  when  one  took  to 
cattle  killing  that  the  friends  and  neighbours  assembled  and  hunted 
the  intruder  to  death.     Pringle  relates  a  story  of  this  sort  in  one  of 
his  poems ;  and  when  shooting  in  the  wilds,  north  of  the  Orange  River 
in  1867,  the  Boers  told  us  the  same  thing.     The  hills  were  swarm- 
ing with  lions  but  they  never  molested  them  without  just  cause.     The 
country  at  that  time  was  covered  with  countless  troops  of  antelope,  &c., 
and    the  lien  at  home  met  us   at  unexpected  short    intervals  and 
often  we  were  under  the  necessity  of  deviating  from  the  track  taken. 
We  were  not  slothful  and  yet  there  teas  a  lion  in  the  way,  and  what  was 
more    the    beast    disputed    with    success    the  right   of    woy,    and 
not  being  in  a  position  to  raise  the  question  we  accepted  the  situation  and 
passed  by  on  the  other  side ;  it  was  however  not  always  so,  and  some- 
times when  in  an  agressive  mooi  we  fought  and  slew  him  and  had  our 
revenge  for  past  insults.     It  was  however  a  dangerous  game  to  play 
and  far  from  rich  ;  in  case  of  accident  we  fell  into  the  same  line  as  the 
wandering  Boers  and  gave  them  a  wide  berth.     The  breech-loader  had 
not  then  been  thought  of,    and  the  denizens  of   the  fields  and  fells 
would  hold  their  own ;  but  all  is  now  changed.     The  railway  whistle 
is  heard,  where  only  a  few  years  ago  the  snort  of  the  wildebeest,  or 
whistle  of  the  reybuck,  broke  upon  the  ear,  and  the  Bushman  has 
gone,     with  the  rest  his  richly  stored  pastures  have  become  private 
property.     This,  together  with  the  temptation  met  with  in  (what  was 
not  to  him),  civilization,  has  stamped  out  a  race  who  for  many  traits  of 
character    have    not  left    their    like    behind ;    but    it    is  not    the 
Bushman  alone ;  the  thoughtless  happy  Koranna  of  the   Diamond 
Fields  is  fast  following  in  the  same  track  to  oblivion.     When  the 
nineteenth  century  was  still  young,  a  number  of  Bechuana  refugees, 
from  the  vaUey  of  the  Oaledon  River  (people  who  had  survived  the 

o  2 


70  CoL  Solder,  OHier  Days  m  South  Africa.      [July  30, 

raids  of  MotselekatsO)  and  other  South  African  Attilas)  were  brought 
into  the  colony,  and  distributed  amongst  the  frontier  farmers  ;  two  of 
these  families  were  handed  over  to  my  father,  who  had  settled  in 
Lower  Albany ;  amongst  them,  was  a  boy  who  soon  picked  up  a 
smattering  of  English,  and  his  quaint  way  of  telling  over  the 
vicissitudes  of  his  past  life  was  most  interesting  to  us,  and  lUustratiTe 
of  what  had  occurred  in  the  wilderness,  amongst  wild  beasts,  and 
wilder  men.  The  former  only  killed  to  satisfy  their  daily  wants, 
while  the  latter  slew,  for  the  pleasure  of  slaying.  The  people 
we  took  over  were  from  the  valley  of  the  Oaledon  Elver,  which  by  its 
main  stream  from  the  Jammerberg  to  its  sources  divides  the  Orange 
Free  State  from  what  is  now  Imperial  Basutoland. 

Graham's  Town,  which  then  consisted  of  a  few  scattered  houses, 
was  the  only  seat  of  Magistracy  on  the  frontier,  and  it  was  there  that 
they  first  saw  the  abodes  of  the  white  man,  whose  manners  and 
customs  were  no  doubt  strange  to  the  children  of  the  wilds,  as  the  po^ 
says,  and  truly  says, 

What  can  we  reason  but  from  what  we  know. 

Prostrate  in  front  of  the  Landdrost's  office  and  awaiting  their  turn  to 
touch  the  pen  and  thus  become  the  indentured  property  of  a  stranger, 
they  naturally  looked  around,  and  one  of  the  objects  which  drew  par- 
ticular attention  was  that  of  a  gentleman  pacing  up  and  down  the 
verandah,  and  no  doubt  enjoying  his  little  constitutional  before  dinner. 
*^  What  was  he  doing  it  for,  and  why  he  did  not  sit  down  ?  "  was  the 

Suzzle,  and  to  quote  the  boy's  words,  '^  He  keep  on  walking  up  and 
own  in  front  of  the  door  looking  at  the  ground  and  never  speaking 
to  any  body ;  we  say  perhaps  he  is  thinking  about  killing  somebody." 
Amongst  other  resources  to  which  they  had  fallen  for  subsistence, 
was  cannibalism ;  and  to  quote  the  boy's  way  of  telling  the  stoiy, 
<<  We  catch  a  lad,  or  a  lass,  we  don't  know,  we  just  cut  him  up  and 
put  him  in  the  pot,  and  think  he  is  a  buck."  This  was  told  while  help- 
ing to  skin  a  bushbuck,  and  probably  sent  his  memory  back  to  the 
past.  Their  domestic  arrangements,  according  to  his  account,  were 
simple  in  the  extreme ;  but  probably  rendered  so  by  the  precarious 
tenure  upon  which  all  held  their  lives  and  living.  *'  When  a  woman 
have  more  than  one  baby  at  a  time,  the  old  women  come  together  and 
pick  out  the  fattest,  which  they  give  back  to  the  mother.  The  other 
one  they  put  dry  sand  in  its  mouth  till  it  is  dead.'* 

Driven  from  the  plains,  and  forced  to  seek  refuge  in  the  caves  and 
rocks  of  the  Malutis,  amongst  other  modes  of  meeting  daily  wants, 
was  that  of  watching  the  vultures  sweeping  past  below  them ;  and, 
when  satisfied  that  they  had  a  quarry  in  view,  the  line  taken  by  the 
birds  was  followed  in  hot  haste  (knowing  that  the  lions  had  killed 
not  far  off) ;  sometimes  the  pursuers  got  to  the  spot,  before  the  real 
master  of  the  situation  had  finished  his  early  breakfast ;  and  when 
this  was  the  case,  they  had  to  ''  sit  with  the  vultures  "  at  a  respectful 
distance,  until  the  lord  of  the  feast  had  left ;  and  then  came  their 
turn  to  close  in,  and  secure  the  remains,  and  scramble  with  the  birds 
for  possession  of  the  bones   and  refuse ;  armed  as  they  were,  onlj 
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• 
with  a  pointed  stick  for  digging  roots,  and  scantitly  clothed  in  the 

remains  of  the  last  torn  skin,,  reooyered  in  like  manner,  their  position 

was  certainly  not  that  of  lords  of  creation,  ancl  therefore  they  had  to 

accept  the  second,  or  perhaps  third  place  in  the  scramble.     An  old 

woman  who  had  managed  to  find  her  way  down  to  the  Colony,  with 

the  younger  and  abler,  used  to  bask  in  the  morning  sun  at  the  back 

of  our  dairy,  while  the  milk  was  being  churned ;  and  then  take  a 

long  drink  of  buttermilk  when  the  butter  had  been  taken  off.     This 

was  in  the  good  times,  before  Kafhr  war,   and  lung-sickness,,  had 

decimated  the  then  large  herds  of  the  frontier  farmer  ;  and  when  the 

butter  was  salted  into  casks,  and  sold  for  exportation  to  some  foreign 

market;  and  three  pence  the  pound  by  the  hundred  weight   was 

thought  a  remunerative  price.     Our  dairy  was  situated  on  the  sloping 

side  of  a  hill ;  and  a  gutter  was  dug  through  the  soil,  into  which  the 

buttermilk  was  shot  aSter  all  had  been  served.     The  first  morning  of 

the  old  woman's  was  most  amusing ;  after  drinking  two  or  three  quarts, 

she  watched  the  succeeding  operation  with  great  interest,  and  when 

the  chxim  was  turned  over,  and  the  remains  of  the  buttermilk  thrown 

into  the  gutter,  exclaimed  with  uplifted  hands,  ^*  Oh  why  have  1  not  a 

belly  big  enough  to  hold  it  all." 

Time  went  on,  and  our  old  Basutos  were  almost  forgotten.  We 
had  grown  to  manhood,  and  Hke  the  rest  of  the  world  went  out  to 
seek  our  fortunes,  chances  and  ups  and  downs  placed  me,  after  many 
years,  in  the  responsible  position  of  High  Commissioner's  Agent  of 
the  newly  annexed  territory  of  Basutoland,  with  instructions  to  main- 
tain peace  between  the  Free  State  and  the  Basutos.  To  while  away 
the  weary  months,  amongst  other  things  I  began  a  series  of  enquiries 
into  the  past  history  of  the  people,  and  was  soon  convinced,  beyond  all 
doubt,  that  cannibalism  had  not  only  been  carried  on  in  former  times, 
but  had  been  practised  up  to  a  recent  date.  There  was  but  little  dis- 
guising it,  and  the  people  when  questioned  spoke  freely  of  it«  as  first 
a  necessity,  and  then  a  choice. 

Betuminc^  from  a  visit  to  Molepo's  in  the  autimm  of  1868,  I  pro- 
cured a  gvdae  and  went  for  the  Putrasena  Caves ;  most  of  them  had 
been  cleaned  out  of  bones  and  used  as  places  of  refuge  during  the  late 
war :  but  one  I  was  told  of  had  been  but  little  used  from  the  diffi- 
culty of  driving  cattle  into  it.  We  struck  for  this  one,  and  were  not 
long  in  arrivinc;  at  the  opening  leading  to  the  large  cave ;  it  was 
situated  in  a  broken  stratiun  of  the  huge  sandstone  cliff  overhanging  the 
Futresana  Valley ;  in  a  pretty  situation,  with  broken  ridges,  and  here 
and  there  a  patch  of  grass  and  bush ;  the  guide  was  a  strong  looking 
young  feUow,  who  had  been  bom  in  the  cave.  There  was  a  certain 
amount  of  romance  about  his  history  and  parentage. 

His  story  was  that  his  father  lived  in  the  cave,  and  was  a  leading 
cannibal  in  his  time.  Intone  of  his  raids  three  girls  were  captured  and 
brought  in  alive  ;  one,  his  mother,  was  a  good  looking  girl,  and  found 
favour  in  the  eyes  of  the  hunter,  who  took  her  as  his  wife ;  while  the 
other  two  went  to  stock  the  general  larder.  Following  the  guide  down 
a  deep  water- worn  cleft  in  the  rocks,  or  as  I  might  oetter  term  it,  a 
hand-and-foot  path  for  some  distance,   we  came  to  the  mouth  of 
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a  large  cave,  or  overliangmg  rock,  facing  to  the  westward  and  running 
for  some  distance  into  the  hill  side ;  the  floor  was  almost  level,   and 
had  been  used  as  a  goat  kraal  during  the  late  war.     The  arched  roof 
was  blackened  with  soot  which  had  accumulated  there  for  years,   and 
had  found  itffway  into  the  gloomy  recesfles  of  this  '*  Chamber  of  Horrors : " 
here  and  ther^  were  the  bones  of  different  animals,  induding^  a    few 
human  ones,  but  mostly  those  of  pigs  or  goats.     However,  after  going 
to  the  outside  of  the  cave  where  it  sloped  off  through  some   stunted 
bush  and  grass  towards  the  river,  I  found  it  completely  covered  -with 
the  burnt  or  charred  remains  of  human  beings.    They  were  in  all  stages 
of  decay,  from  those  half  buried  in  the  earth,  to  others  of  a  more  recent 
date  ;  some  of  the  broken  pieces  of  skull,  which  had  fallen  so  as  to  form 
a  little  cup,  were  full  of  earth  and  small  ferns  or  moss  growing  in  them. 
In  addition  to  bones,  I  found  that  the  ash  middens  contained    large 
quantities  of  human  teeth  and  small  bones  of  the  hands  and  feet. 
The  skulls  were  mostly  broken  in  pieces,  by  some  heavy  instrument, 
others  bore  the  marks  of  an  axe ;  the  leg  and  arm  bones  had  be^i 
mostly  split  up  for  the  marrow,  leaving  only  the  joint-ends.    I  collected 
as  many  pieces  as  I  could  conveniently  carry  away,  selecting  thoae  irhich 
bore  the  marks  of  Are  or  cutting  instnmients  about  the  throat  or  neck- 
joint  ;  my  guide  who  could  remember  the  tribe  before  broken  up  by 
Moshesh,  pointed  out  the  different  places  of  interest ;  a  little  cave  iraa 
shown  as  the  place  whore  he  was  born,  and  where  he  had  passed  his 
childhood's  sunny  hours ;  and  at  another  spot  was  a  shelf  several,  feet 
above  the   floor,  which  was  used  as  the  larder ;  there   the  meat    was 
kept ;  and  a  little  further  back  was  a  gloomy  hole,  where  the  captives 
were  kept  alive — during  the  cold  season  aU  were  killed;  but   during 
the  heat  of  summer  some  were  kept  for  a  few  days,  tq  prevent  spoiling 
on  their  hands ;  any  attempt  to  escape   was  settled  by  a  leg  being 
broken,  which  was  always  effectual.  ' 

The  modes  of  killing  were  various,  the  hot  blood  was  a  favourite 
drink  for  the  weary  hunter,  and  a  limited  supply  was  sometimes  drawn 
from  a  finger  or  two  ;  but  this  often  ended  in  the  body  having  to  be 
carried  homo.  In  most  cases  the  captives  were  brought  in  alive,  a  rope 
or  roim  was  put  round  the  neck,  and  the  unfortunate  creature  held 
down  by  tho  imited  strength  of  several  people  according  to  the  strength 
of  protest,  while  they  drew  the  reim  tight ;  and  a  smart  blow  upon  it, 
broke  the  neck ;  the  body  was  then  left  to  get  cold ;  then  it  was  cut  up, 
and  divided  out  according  to  the  different  claims,  or  number  of  family. 
Relatives  did  not  eat  each  other ;  but  a  sort  of  exchange  could  alwaj-s 
be  made  with  a  neighbour. 

The  Revd.  Mr.  CassaHs  gives  the  date  and  time  when  the  gangs 
were  broken  up  and  dispersed  amongst  the  other  portions  of  the 
tribes.  One  story  which  was  related  to  me  is  too  good  to  be  lost, 
Moshesh 's  father  met  \iath  the  same  fate  as  a  number  of  others,  and 
was  eaten  by  the  cannibals.  This  occurred  many  years  before ;  but 
when  it  was  proposed  by  one  of  his  councillors,  that  eztermination  of 
the  whole  gang  was  the  best,  the  old  chief,  who  was  anxious  to  strengthen 
himself  against  outside  enemies,  evaded  this  Course  by  saying,  *  *  No,  we 
must  not  destroy  our  fathers'  graves."     I  never  had  an  opportunitv  of 
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-visiting  tlie  Korannaberg,  Veerfoot  and  Mensvreeters  (Maneaters) 
Mountain  in  the  conquered  territory ;  but  was  told  upon  good 
authority  that  similar  remains  were  to  be  met  with  in  the  caves  upon 
the  sides  of  those  hills,  as  in  Basutoland  Proper.  Other  caves 
along  the  foot  of  the  Malutis  had  all  been  cleared:  during  the  war  by 
those  who  had  taken  shelter  in  them. 

Curious  stories  were  rife  amongst  the  people,  how  that  there  were 
jiight  prowlers  who  associated  with  their  fellow-men  during  the  day, 
"but  when  darkness  set  in  went  their  roimds  for  the  purpose  of  stead- 
ing ohildren,  puppies,  sucking  pigs,  or  whatever  was  handy ;  and^ 
when  a  take  was  made  the  party  collected  together,  went  to  some 
secluded  spot,  and,  like  the  ghouls  of  eastern  fable,  had  their  feast.  A 
fltory  was  told  to  me  as  having  occurred  at  a  kraal  not  far  from  my  camp 
at  the  Korokoro,  and  shortly  before  we  came  into  the  country,  in  which 
a  woman  was  sleeping  in  her  hut  with  a  baby  in  her  arms,  when, 
between  sleeping  and  waking  she  felt  the  child  being  drawn  ouietl}' 
away ;  clutcmng  fast  hold  of  the  feet  she  held  on  with  all  her  strength — 
a  real  case  of  '*  Pull  devil,  pidl  baker."  The  cries  of  the  child  against 
such  treatment  being  likely  to  arouse  the  people  in  the  neighbouring 
huts,  the  unknown  one  reUnquished  his  or  her  hold,  and  all  search 
round  was  vain,  and  beyond  a  little  shred  of  torn  skin  kaross,  near 
the  narrow  doorway,  nothing  was  ever  found ;  but  the  impression  was 
that  it  was  one  of  a  gang  of  men  and  women,  who  were  hanging 
about  the  kraals,  without  any  clearly  defined  way  of  obtaining  a  livinp'. 
I  tell  the  story  as  it  was  told  to  me.  AVhat  I  have  related  about  the 
cave  cannibals  is  a  matter  of  history  ;  and  further  research  would  lead 
to  further  evidence.  The  ornaments  got  from  them  were  made  chiefly 
of  small  bits  of  bone  drilled,  or  teeth  drilled  for  necklaces  and  armlets, 
while  the  drinking  cups  (like  one  I  have  used  myself  in  Newstoad 
Abbey,  when  on  a  visit)  were  made  of  the  skulls  of  the  slain,  and  very 
good  dippers  they  would  make.  I  could  got  none,  but  was  told  that 
there  was  or  is  a  good  collection  in  the  Paris  Missionary  Museum. 
The  weapons  used  were  much  the  same  as  we  meet  with  at  the 

E resent  day, — club,  shield  and  spear.  Most  of  the  caves  were  or  had 
een  in  use  as  dwellings  for  ages  ;  and  numbers  of  pre-historic  stone 
implements  were  strewed  about;  but  none  of  the  people  could  remem- 
ber ever  having  seen  them  in  use,  and  seem  to  think  they  had  been 
brought  there  by  the  Bushmen.  Some  of  the  collection,  bones,  stone 
implements,  &c.,  are  now  in  the  Cape  Town  Museum,  others  I  sent  to 
the  late  Sir  Charles  Lyell.  In  conclusion,  I  may  add  that  the  sub- 
stance of  the  above  was  communicated  to  the  '*  Cape  Monthly."  and 
appeared  in  print  early  in  1869.  Holding  the  appointment  of  Chief 
Agent  in  the  country  I  had  some  delicacy  in  putting  my  name  to  it ; 
this,  however,  did  not  prevent  others  from  doing  so.  It  went  the 
round  of  the  newspaper  world  of  the  day,  and  was  translated  into 
different  languages.  I  met  with  it  in,  *'  All  the  Year  Pound,"  as  the 
result  of  the  researches  of  a  Mr.  Leyland.  Who  Mr.  Ley  land  was  I 
do  not  know^  but  probably  some  unscrupulous  pirate,  who  made  up  liis 
travels  as  some  make  up  a  library,  by  aflixing  their  names  to  a  book 
and  trusting  to  its  being*  sent  in  some  day  with  an  apology  for  its 
}iaving  been  kept  so  long. 
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XX.— FIRST  CONTRIBUTION  TO  THE  SOUTH-AFRICAN 
COLEOPTEROUS  FAUNA.— By  L,  Peeinguey,  Member  of 
the  Entomological  Society  of  London,  Societe  Entomologique  de 
France,  &c. 

[Bead  1885,  May  27.] 


Family:  CARABID.*:; 
Tribe  :  Omophronidae,    Lacordaire, 


Genus  Omophron,  LatreiUe. 


No.  I.— 0.  AUSTRALE  (nov.  spec). 

0.  paUide-testaeeumf  capite  maculis  duahus  latU  viridihus ;  proikoraa 
plaga  viridi postice  notato;  elytris  faacia  communi  pone  medium  hi-^inueU 
Maeuiisque  duahits  virescentihus  in  ^nedio  notatis. 

Long.  7°*™-,  lat.  4°^«tt. 

The  head  is  broad,  deeply  punctured  on  the  sides  with  a  hoUov 
impression  in  the  middle,  and  with  a  triangular  green  patch  above 
the  eyes,  coalescing  at  the  base. 

The  prothorax  is  twice  as  broad  as  long,  strongly  lobed  in  the 
middle  at  the  base,  moderately  convex  above,  with  a  protuberance  on 
either  side  of  the  disc,  and  a  deep  transverse  impression  a  little 
beyond  the  middle,  extending  to  the  sides.  It  is  pale-yellow,  like 
the  head,  with  a  patch  of  glittering  green  extending  in  front  from 
one  protuberance  to  the  other,  and  limited  behind  by  the  transvQrse 
impression. 

The  elytra  are  pale-yellow,  ovate,  moderately  convex  above,  each 
elytron  with  fifteen  lines  of  punctures.  In  the  middle  of  the  disc 
there  is  a  large  bi-sinuated  ferruginous  ^een  patch ;  the  first  sinuation 
reaches  the  sixth  stria;  the  second,  slightly  curved  ba^ikwaids, 
reaches  the  eighth  stria ;  on  each  side  are  two  spots — one,  basal 
small,  x>laced  on  the  ninth  stria ;  the  other,  larger,  placed  over  the 
ninth  and  tenth  striee. 

The  suture  is  inf uscated  at  the  base ;  the^nf useation,  which  in  some 
specimens  is  greenish,  unites  son^etimes  with  the  median  patdi. 


l88t5.T  Sonth-A^frican  Coleopierom  Pminn.  /5 

The  under  side  is  ferruginous  in  the  middlo,  and  pale-yellow  on 
the  lateral  and  apical  sides. 

Captured  on  the  Cape  Flats,  in  the  month  of  Jujie. 
In  my  Collection. 

No.  2. — 0.  HOTTENTOTTJM  (nOV<  SpCC). 

0,  ferruffineo-testae&um,  eapite  mactdis  duabtu  vire^centihusy  prothoraee 
plaga  vireseente  poatice  noiato ;  elyiris  fascia  eommtmi  postice  raniuluvi 
emittents,  maculisque  tribus  in  nngido  omatis. 

Long.  7«^"*-,  lat.  4«m. 

The  head  and  prothorax  are  like  those  of  the  preceding  species,  but 
tlie  spots  on  the  side  of  the  head,  and  the  patch  of  the  prothorax, 
axe  ooppery-duU-green. 

The  median  patch  of  the  elytra  is  broader,  ovate  in  the  middle,  with 
an  apical  sinuation  forming  a  transverse  spot ;  the  base  and  upper 
suture  are  infuscated,  the  basal  spot  is  much  larger,  the  second  one 
in  the  middle,  also  larger,  and  there  is  a  third  one  near  the  apex 
(MMlescing  sometimes  with  the  sinuation  of  the  median  patch. 

The  underside  is  ferruginous. 

Oaptured  near  Fraserburg,  Cape  Colony,  in  the  month  of  February. 

In  my  CoUection. 


Tribe :  Brachynidae,  Lacordaire. 

Gen.  Bracuixts,  Weber. 

No.  3. — B.  viTTATiooLLis  (uov.  spec*.). 

0 

B.  ru/O'testaeew,  mh-opacus^  puhescens ;  prothoraee  cordato,  medio 
eanalieulato  vittaque  nigra  notato ;  elytrh  suh-costatia,  nigria,  in  singulo 
macula  sub-humerali  ehngaiafaaciaque  apicali  sinuata  flavo-teataceia. 

Long.  8™-™-,  lat.  3i"n»- 

The  head,  ovate,  red£sh,  finely  pimctured,  has  a  deep  impression 
on  each  side,  and  on  the  vertex  a  small  black  patch.  The  antennae 
are  reddish,  the  third  and  fourth  article  are  darker  than  the  rest,  the 
palpi  are  also  red.  « 
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The  protliorax  is  red,  cordiform,  margiBaied  all  round;  the  po6- 
tenor  angles  are  very  acute.  It  is  very  little  convex  above,  finely 
aciculated,  and  in  the  middle  of  the  disc,  there  is  a  deep  groove  and  a 
broad  black  line  covering  it. 

The  elytra  are  black,  nearly  twice  as  broad  as  the  prothoraz  at  the 
base,  slightly  ampliated  posteriorly,  rounded  at  the  shoulders,  sinuated 
at  the  apex,  very  little  convex  above,  slightly  shagreened,  obaoletefy 
striated,  and  pubescent.  Near  the  shoulder  and  rectching  the  margin, 
there  is  on  each  elytron  a  somewhat  elongated  spot  and  a  sinuated  patch 
near  the  apex.  The  latter  patch  has  two  sinuations  ;  the  point  dt  the 
first  one  reaches  faintly  the  suture^  the  other  follows  the  margin  and 
readies  the  outer  apical  anffle. 

The  pectus  and  sides  of  me  abdomen  are  black,  the  legs  teBtaceooB. 

Captured  near  Cape  Town. 

In  my  Collection. 

Genus  Cbefipogasteb,  Boheman. 

No.  4. — C.  Fusco-PLAGOSUS  (uov.  spec). 

C7.  JUwo-UstaeeuSj  wh-opacui^  eapite  prothwrae$que  cr^e  putictatis; 
elytriM  suhtiliter  granulosis , punetatO'StriatiSf  plaganutgiui  dor9dUapie$talit 
iinuatay  in  singula  noUftis. 

Long,  e"^"^-,  lat.  2^'^' 

The  head  is  ovate,  finely  punctured,  the  palpi  pale  yeUow,  the  ejos 
black. 

The  prothorax  is  elongated,  a  little  broader  than  the  head,  much 
roimded  at  the  apex,  narrowed  past  the  middle,  and  so  finely  punctured 
as  to  look  rugose ;  in  the  middle  of  the  disc,  there  is  a  vexy  thin  hoUow 
line. 

The  Elytra  are  very  much  shorter  than  the  abdomen,  broader  than 
the  prothorax  at  the  base,  slightly  ampliated  frpm  the  middle  and 
much  emarginated  at  the  apex.  Each  elytron  has  7  striae  filled  with 
close  punctures,  apparent  only  in  the  anterior  part  and  from  there  dis- 
appearing altogether;  there,  the  elytra  are  finely  shagreened.  Past 
the  anterior  third  part  is  a  fuscous  dorsal  patch,  running  along  the 
suture  as  far  as  the  apex,  and  so  strongly  sinuated  at  the  apex  as  to 
leave  a  round  space  of  a  lighter  hue  than  the  rest  of  the  elytra.  l!)ie 
infuscation  invades  neither  the  suture  nor  the  outer  margin,  which  is 
slightly  pubescent. 

The  underside  and  legs  are  pale-yeUow ;  the  abdominal  segments 
are  infuscated,  with  the  exception  of  the  apical  one  which  is  disdnctly 
pale-yeUow  above  and  under. 

Captured  on  the  Cape  flats. 

Allied  to  C.  hi-maculatus  Bohem.,  and  may  prove  to  be  a  distinct 
variety  only. 

In  my  Collection. 


J 
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Tribe :  Graphipteridae,  Lacord. 
Gten..  PlEZiA,  Bmll^. 

No.  6. — P.  ALB0-8I0NATA  (nov.  spec.). 

pi.  1.  fig,  1. 

P.  nigra  parum  nitida,  eapite  utrtnque  vitta  alhida  puhescente ;  protharaee 
modice  eonvexo,  hrevi,  lata,  punctata ,  eatus  pule  alhida  marginato  ;  elytris 
ovatiiy  supra  plants,  obsolete  striatis,  extus  puhe  alhida  marginatis,  in  singulo 
lineis  alhidis  quatuor  medium  disci  attengentihus  maculaque  apicali  alhida 
omatis. 


Long  IS"*"*-,  lat.  8°^-™- 

Slack,  litHe  shining ;  head  rather  large,  punctured,  with  a  deep 
ImpreBsion  between  the  eyes  and  \^th  a  line  of  whitish  hairs  on  each 
side.  The  antennae  are  black  with  the  articles  8.9  enlarged  and  com- 
pressed. 

The  prothorax  is  slightly  broader  than  the  head,  moderately  convex 
in  front,  tapering  towards  the  base,  with  a  deep  arcuated  impression 
near  the  apex  and  a  small  groove  in  the  middle ;  the  lateral  margins 
are  thickly  coated  with  wHtish  hairs.  The  scutellum  is  small,  and 
triangular.  ^ 

The  Elytra  are  ovate,  much  broader  than  the  prothorax  at  the  base, 
rounded  at  the  humeral  angles,  truncated  at  the  apex,  almost  plane 
above,  deeply  punctured,  covered  with  a  brownish  down,  and  each 
elytron  with  four  depressed  lines  filled  with  whitish  hairs  and  disposed 
as  follows :  the  first  line  beginning  at  the  base  runs  parallel  to  the 
BUture  and  does  not  reach  quite  the  middle  of  the  elytron ;  the  second 
line  is  a  UtUe  shorter  than  the  first  and  has  a  little  spot  at  a  short 
distance  from  it  situated  in  the  middle  of  the  disc;  the  third  line 
reaches  the  third  part  of  the  elytron,  there  ceases,  and  begins  a  little 
further  reaching  uie  same  distance  as  the  spot  of  the  second  line ;  the 
fourth  line  is  carried  further  than  the  other  three,  reaches  beyond  the 
middle  of  the  disc  and  is  three  times  interrupted.  The  lateral  margins 
are  coated  with  white  hairs,  and  on  each  side  of  the  apical  suture,  but 
not  reaching  it,  there  is  a  large  white  patch  semi  divided  in  two,  faintly 
coalescing  with  the  lateral  margins. 

The  vestiture  of  this  insect  resembles  much  that  of  the  P.  laticollis, 
but  the  insect  itself  is  smaller  and  the  disposition  and  number  of  the 
white  lines  are  very  different.  The  interruptions  in  the  fourth  line 
from  the  suture  mav  be  accidental,  because  in  the  unique  specimen 
I  possess,  that  line  is  only  interrupted  twice  on  tlie  i*ight  elytron. 

From  Eustenburg,  Trsmsvaa}. 

In  my  CoUectioi^. 

^  '  H  2 
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Gen.  Graphifterus,  Latareille. 

No.  6. — G.  UNiviTTATiTS,  (nov.  spec.). 


Ninety  suh-nittdus,  capite  utrtnque  vitta  lougitudindli  fulto  pubeumUs ; 
prothoraee punetato,  medio  tenue  canaliculato,  latsrihm  pube  fidtateetu; 
elytris  avatis,  ohsotete  striatit^  hreviter  pilosU^  vitta  di^coiiuli  marginiBqwe 
fulvo'puhMcentibm. 


Long.  14™-  "•  lat.  6™-  "*• 

The  head,  not  very  large,  is  punctured  and  has  a  deep  impression 
on  either  side  filled  with  fulvous,  somewhat  whitish  haics.  The  anteniue 
are  black,  dilated,  and  very  much  compressed. 

The  prothorax  is  not  broader  than  the  head,  slightly  convex  and 
much  attenuated  at  the  base ;  it  has  a  small  longitudinal  groove  in  the 
middle  and  the  outer  sides  which  are  slightly  marginated  have  a  narrov 
band  of  fulvous  hairs. 

The  elytra  are  ovate,  slightly  elongated ;  the  humeral  angles  are 
much  rounded ;  they  are  plane  above,  punctured,  faintly  striated  and 
(?overed  with  a  short,  deep-black  pubescence.  On  each  elytron  there 
is  a  longitudinal  narrow  Hue  (vitta)  nearer  to  the  suture  than  to  the 
margin,  of  fulvous-yellow  hairs  which  does  not  begin  quite  at  the 
base  and  roaches  the  apex.  On  the  outer  margin  is  a  band  of  whitish- 
yellow  hairs  not  broader  than  the  discoidal  one,  which  rounds  the 
apical  margin  but  does  not  unite  with  the  discoidal  band. 

The  underside  is  infuscated,  and  the  first  and  secoi^  abdominal 
segments  aciculated.  The  legs  are  black,  and  the  tibiro  very  slightly 
infuscated. 

This  species  belong  to  the  section  B  of  de  Chaudoir's  Monographie 
des  Graphipterides. — *' A.  antennee  extus  dilatatie," — and  is  doubtless 
allied  to  O,  lugefis,  de  Chaud. 

Hab.  Interior  of  South  Africa  (?) 

In  my  Collection. 


Tribe:  Scaritidae,  Lacord. 

Dysctiirius.  BonelU. 

No.  7. — D.  ORNATUS  (nov.  spec.) 

B.  rufuSf  nitidisstmitSf  prothoraee  ghboio^  lawi;  elytri$  Mang^-^Miii, 
punotatO'Striatis  macuMsque  laevthts  trihus  eUvatit  in  nnguh  poiitii,  niMi 
prima  ad  hasim  suturae,  eeeunda  in  medio^  tertia  ad  apicem ;  anient 
pedihwque  infuseatis;  tihiis  testaceii. 


1885.]  Sw^fh-A/rimn  Cokoptorons  Fauna,  7^ 

Lioiig.  b^  ™-  lat.  1  J"*-  ™- 

IReddifihy  skiiiiiig.  The  liead  has  two  longitudinal  well  marked 
impressions ;  the  four  first  articles  of  the  antennae,  the  upper  lip  and 
the  apex  of  mandibles  are  reddish  black. 

The  prothorax  is  very  convex,  globose,  soiooth,  slightly  marg^ated, 
and  with  two  rigid  setae  on  each  side,  one  near  the  apex,  the  other 
near  the  base. 

The  elytra  are  elongated,  convex  above,  rounded  at  the  shoulders,  t 
with  rows  of  deep  punctures ;  on  either  side  of  the  suture  at  the  base 
there  is  a  smooth  callus,  another  elongated  and  infuscated  filling  up 
the  second  and  third  striae,  and  below  it  there  is  an  elongated  patch, 
•  infuscated  in  the  anterior  part,  extending  from  the  suture  to  the  lateral 
margin  and  nearly  reaching  the  apex. 

The  under  side  is  shining — brown,  the  femora  slightly  infuscated, 
the  tibiae  and  tarsi  pale-yellow. 

Captured  on  the  Cape  Flats,  in  the  month  of  July. 

In  my  Collection. 

No.  8, — D.  CAPEN8I8  (nov.  spec.) 

/>.  aeneo-ni^rieanSf nitidus ;  capita  mb-rttgoMy  utrinque profunde  impress; 
tnandibulis,  antennis  pedihmque  ferniffineis;  prothorace  glohoso,  laeri ; 
eJytru  ohUmgo-ovath^  profunde  punctato-Mtriaiu, 

Long  3J^-  ™-  lat.  1™-  ™- 

Thehead  is  large,  somewhat  rugose  in  the  middle  and  with  a  very 
deep  longitudinal  impression  on  both  sides ;  the  eyes  are  very  pro- 
minent, theantennaB,  palpi,  and  mandibles  ferruginous. 

Thef  prothorax  is  globose,  smooth,  truncated  in  &ont,  and  with  a  deep 
triang^tuar  impression  at  the  apex. 

The  elytra  are  oblong,  slightly  attenuated  and  rounded  at  the  apex, 
convex  above,  very  shining,  and  with  deeply  punctured  striae. 

The  underside  is  shining,  brownish;  the  legs  are  ferruginous. 

Captured  on  the  Cape  ^ats  in  the  month  of  July. 

In  my  Collection. 


Tribe:  Chlaenidae  Lacord. 

Chlaenitjs  (Rhizotrachelus),  Bonelli. 

No.  9. — C.  GiOANTEUS  (nov.  spec.) 

C,  niger^  suh^nftidm,  antennis  nigris ;  eapite  profunde  puncUUo ;  pro- 
thoraee  kUo,  medio  eanalieulato  po^iiceque  late  impreteo,  rugo^o-punctato, 
tMrgmihu  lateralihus  caemkis ;  elytrii  puneMo^mle^tu^  interstftiu 
^arinulatUf  laevxbm^  nitidis. 
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'    Long.  33"^-  ^-  lat.  12»-  «• 

Bku^,  with  the  outer  margms  of  the  prothorax  dark  blue,  hairleas 
above,  with  the  exception  of  the  lateral  margins  which  are  slightly 
pubescent. 

The  head  is  large,  sub-ovate,  a  little  convex  above,  deeply  and 
irregularly  punctured,  with  a  raised  and  nearly  smoot  a  space  between 
the  eyes ;  the  palpi  are  long,  cylindrical,  black,  and  infuscated  at  the 
apex.     The  antennae  are  blaxik,  and  slightly  pubescent. 

The  prothorax  is  one  third  broader  than  long,  with  the  outer 
margin  raised  and  rounded,  slightly  attenuated  at  the  base  which  is 
sinuated  near  the  lateral  aneles.  It  is  black,  moderately  shining 
with  the  outer  margin  blue,  almost  plane  above,  and  with  large  and 
irregular  punctures.  There  is  a  deep  impression  in  the  middle  of  the 
disc,  at  a  short  distance  from  the  apex  ;  from  that  impression  a  broad 
hollow  line  runs  down  to  the  base,  and  on  each  side  of  the  posterior 
part  of  the  disc  there  is  a  deep  impression. 

The  scutellum  is  triangular,  smooth,  shining. 

The  el3rtra  are  three  times  the  length  of  the  prothorax,  much 
broader  at  the  base,  elongated,  a  little  increased  beyond  the  middle, 
strongly  emarginated  near  the  apex,  slightly  convex  above,  with  deep 
hollow,  finely  punctured  striee,  forming  seven  raised,  smooth,  convex 
lines  on  each  elytron.     The  outer  margin  is  slightly  pubescent. 

The  underside  is  more  shining  than  the  tipper,  the  abdominal 
segments  have  each  a  puncture  on  each  side.  The  legs  are  black, 
shining ;  the  tibiae  have  strong  bristles ;  the  three  basal  articles  of 
the  anterior  tarsi  are  very  broad,  spinose,  thickly  hairy  undeniedth. 

This  insect,  (a  female  specimen,)  the  largest,  I  believe,  of  the  genus; 
Tf^as  captured  by  the  late  Dr.  Bradshaw  near  the  Zambezi  River. 

In  the  Collection  of  the  South  African  Museum. 


Ohlaenius  (RhizotracheluB). 

No.  10. — 0.    IMMACITLATUS  (UOV.  SpOC.) 

C,  niger,  suh-opacusy  glaher,  antmnis  basiJUtvo-iMtaeeiSy  captte  pimeMo, 
prothorace  lato,  rugoso-punctatOy  utrinque  postiee  impresso  -,  elgtrispunetato- 
suleatiSy  int&ratitm  altemis  ehvatiSy  nitidis. 

Long.  16«»-  ^'  lat.  b^-  ^ 

The  head  is  moderately  long,  finoly  punctured,  with  a  very  slight 
impression  on  either  side ;  the  palpi  are  black,  the  last  article  very 
securiform ;  the  antennae  black,  somewhat  pubescent,  and  with  thd 
three  first  articles  testaceous. 

The  prothorax  is  broader  than  long,  with  the  outer  margin  slightly 
rounded  at  the  top ;  it  is  slightly  convex  at  the  apex,  phme  in  tbe 
middle  of  the  disc,  covered  with  large  irregular  punctures,  with  a  deep 
impression  on  both  sides  of  the  posterior  paart  of  the  disc,  fu^d  with  a 
small  depressed  line  in  the  middle, 
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The  scutellimi  is  small,  triangular,  smooth,  and  with  an  impression 
near  the  base. 

The  Elytra  are  broader  than  the  prothorax  at  the  base,  oblong, 
slightly  enlarged  and  emarginated  at  the  apex,  little  convex  above, 
striated,  with  the  interstices  convex  and  finely  punctured ;  the  2,  4 
and  6  interstices  from  the  suture,  are  very  much  raised,  smooth  and 
shining. 

The  underside  is  slightly  punctured  and  shining. 

Closely  allied  to  R,  hifnaculatttSf  Boheni ;  but  differs  from  it  by  the 
utter  absence  of  Ihe  yeUow  patches  on  the  elytra. 

Captured  on  the  Cape  Flats. 

In  Mr.  J.  H.  Brady^s  Collection. 


Family:    PAUSSID^E  i 

Ghen.  Pattssus,  Linnwuij. 

No.  11. — ^P.  0Tuia)RicoRNi8  (nov.  spec). 

Plate  1.  Fig  2. 

P.  ferrugineus,  sub-depressusy  pilu  minutisjlavis  dense  ohsitue,  antennarum 
artietdo  apicali  cylindrieOy  longo,  apice  tenuiter  incrassato,  host  acute  detitato  ; 
eapite  supra  longittidinaliter  tri-sulcatOy  post  ice  retuso,  tnedioque/oveis  duabus 
profundis  munito ;  oculis  magnis  ;  protharace  hi'partito,  parte  antica  elevata, 
postica  depressa,  in  medio  prof unde  sulcata;  elytris  suh4aevihus,  pilis  minutis 
flaois  tectis ;  pedihus  suh^eylindricisy  setisfl<itis  indutis. 

Long  10™'  ^°^  lat.  3*^-  ■*• 

The  head  has  in  front  a  very  deep  triangular  cavity  the  sides  of 
which  are  very  acute  and  reach  the  middle  of  the  vertex ;  on  either 
side,  above  the  eye,  there  is  a  smaller  cavity,  the  outer  margin  of  which 
extending  a  little  before  and  behind  the  eye  is  much  raised  and  forms 
a  sort  of  superciliary  ridge ;  behind  the  eyes,  and  separating  the.  head 
f^m  the  neck  which  is  very  long,  there  is  a  transverse  impression 
above  which  are  two  deep  conspicuous  foveae.    The  eyes  are  very  large, 

Srominent.  The  first  article  of  the  antennae  is  very  massive,  and 
eeply  punctured ;  the  punctures  are  filled  with  shining  ffolden  hairs ; 
the  second  artide  is  very  long,  cylindrical,  slightly  thiCKened  at  the 
apex  and  densely  covered  with  short,  shining  hairs. 

1%6  prothorax  is  bi-partite ;  the  anterior  part  is  conical,  muchraised, 
cleft  in  the  middle,  the  transverse  impression^  very  deep,  and  the  pos- 
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terior  part  has  a  deep  longitudinal  sulcus  reaching  close  to  the  ba£e, 
with  tne  lateral  angles  produced  in  a  short  tubercle. 

The  elytra  are  somewhat  depressed,  ferruginous,  and  darker  poe- 
teriorly ;  they  are  densely  covered  with  bright  yellow  hairs.  The  legs 
are  compressed,  and  densely  hairy. 

Allied  to  P.  Sehuckardi  and  P.  Curtm,  Westwood,  but  differs  mudi 
from  either  species  in  the  sculpturing  of  the  head  and  thorax  and  bj 
the  villosity  of  the  elytra. 

From  Bustenburg,  Transyaal,  and  Yaal  BiVer,  Gape  Colony. 

In  the  Collection  of  the  South  African  Museum  and  in  my  own. 


No.  12. — P.  EusTicrs  (nov.  spec). 


Plate  1.  Fig  3. 


P.  caataneo-testaceuSf  nitidui,  tenuiisime  punetatus  ;  eapite  tuheradc  eonie^ 
validOf  munito;  antenharum  clwca  erassa,  ovali,  wtdique  aeuU  margm^^ 
fnargine  externa  patdhUo  acuminata,  leviter  quadri-impreua^  protkoreee 
glahro,  stihMpartitOf  parte  antiea  latiere,  amceza;  pastiea^  mnwn, 
impreMione  transversa ;  eh/tris  prothorace  latiorihus,  rectis ;  pedihus  glahris, 
eoxis  sub'ClavatiSf  tibiis  comprsssis. 


Long.  9°*-  °^'  lat.  4™*  "*• 

The  head  is  round,  the  eyes  very  large ;  between  them  there  is  a 
long,  conical,  very  conspicuous  spine  on  the  vertex ;  the  dub  of  the 
antennae  is  ovate,  smooth,  very  thick  in  the  middle  with  bolh  inner 
and  outer  margin  acute,  the  outer  margin  is  slightly  sinuated  near  the 
apex  and  has  four  very  obsolete  impressions  denting  the  margin. 

The  prothorax  is  smooth,  shining,  divided  in  two  by  a  tiansverse, 
median,  not  very  deep  impression ;  the  anterior  part  is  broader  than 
the  other,  convex,  smooth;  the  posterior  part  has  a  transverse 
impression  in  the  middle. 

The  elytra  are  nearly  four  times  the  length  of  the  prothorax  and 
much  broader.  They  have  a  slight  impression  on  either  side  of  the 
scutellory  region.  They  are  smooth,  shining,  and  very  finely 
punctured. 

The  legs  are  smooth,  shining;  the  femora  are  sub-davate,  the 
tibiae  compressed. 

Allied  to  P.  spinicoxis  by  the  shape  of  the  head  and  antennae. 

From  Maritzburg,  Natal,  and  Eustenburg,  Transvaal. 

In  my  Collection. 

The  artist  has  mistaken  the  number  of  impressions  on  the  outer 
margin  of  the  dava,  which  should  have  four  only  and  die  two  anieal 
ones  only  distinct ;  the  posterior  part  of  the  thorax  riiould  not  na^ 
any  longitudinal  impression,  and  the  transversal  one  should  extend 
from  one  side  to  the  other. 
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No.     13. — P.  8I017ATIFENKI8  (dOT.  SpeC.) 

K.  1.  Pig.  4. 

JP.  testaeeO'fuIvus,  puwtatuSj  detue  pilosus;  antennarum  ehva  valida, 
longay  suh-fakatay  plana,  aptee  tenuiter  aUenuata,  postiee  hem  acuminata ; 
prothcrace  hi-partito,  parts  antica  elevata,  rotundata ;  postica,  diseo  profunde 
bi'guhato;  elytrk  pilis  longis  priseu  tectis,  maculisque  trihus  nigris  in 
singtUo  omatis ;  pedihus  eompressis,  tihiis  posterioribus  dilatatis. 

liong.  S^-  "*•  lat.  3  J™-  "*• 

The  head  is  plane  above,  slightly  attenuated  in  front,  broader  behind 
the  ejes,  with  the  hinder  margin,  separated  from  the  neck,  slightly 
raised,  and  with  a  small  longitudinal  impression  on  the  apex.  It  is 
finely  punctured  and  slightly  pilose.  The  eyes  are  not  large.  The 
first  article  of  the  antennae  is  massive,  the  second  broad  and  elongated, 
slightly  curved,  plane  above  and  under,  with  the  basal  outside  margin 
produced  in  a  long,  semi-obtuse  tooth;  the  apex  is  very  slightly 
attenuated ;  both  articles  are  pilose. 

The  prothorax  is  bi-partite,  very  pilose ;  the  anterior  part  which  is 
much  raised  is  roimded  in  the  middle  with  the  angles  obtusely  acute ; 
the  median  depression  is  very  deep ;  the  posterior  part  has  two  very  deep 
impressions,  and  a  small  median  groove  reaching  the  base.  The 
scutellum  is  long,  shining. 

The  elytra  are  parallel,  pimctured,  slightly  convex,  moderately 
shining,  densely  covered  with  long  greyish  hairs  and  in  each  are 
three  black  spots ;  the  first  one  beginning  at  the  shoulder  forms  a 
line  extending  to  a  little  beyond  the  middle  of  the.  disc,  and  converging 
towards  the  suture  without  reaching  it;  below  this  line  there  is 
another  transverse  bi-lobate  spot,  and  a  third  on  the  apical  margin 
near  the  suture. 

The  third  apical  spot  has  been  omitted  in  the  figure  by  the  engraver. 

The  legs  are  compressed,  hairy,  with  the  posterior  tibiae  much 
dilated. 

From  Potchefstroom,  Transvaal.     Captured  by  Mr.  T.  Ayres. 

In  the  Collection  of  the  South-African  Museum. 

No.  14. — P.  Atbesi  (nov.  spec.) 

Plate  1.  Fig,  5. 

P.  ferrugineO'piceuSy  elongafus,  nitidus,  hrevtfer  setosus  ;  capite  rotundato, 
fronie  cornu  valido  ififer  ocido8  arniata^  antennarum  clava  orah\  crassa, 
nigra,  nifida,  undiqne  acute  marginata,  lam  in  spin  am  prod  itcta,  disco  ad 
marginem  posticam  ohsoletissime  quadri-impresso ;  prothorace  hi-partito, 
parte  antica  elevata,  in  medio  leviter  hi-tiiherculata,  angulis  lateralihm 
aadis ;  parte  postica  laevi,  angulis  exteriorihus  modice  elevatis ;  elytris 
laevihus,  nitidis,  pilis  hrevissimis  ohsitis ;  pedihns  compressis, 
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Long.  15?»-  "»•  lat.  6°^-  '^• 

The  head  is  rounded,  with  the  eyes  very  large,  smooth,  and  with  a 
long  sharp  spine  on  the  vertex.  The  first  article  of  the  antenna  is 
large  and  compressed ;  the  second  very  massive,  ovale,  shining,  reddish- 
black,  with  the  base  produced  posteriorly  in  a  sharp  acute  spine,  the 
exterior  and  anterior  margins  are  very  sharp,  the  former  is  slightlj 
sinuated  and  tapers  a  little  at  the  apex ;  the  middle  of  the  disc  is  moi 
less  than  2  millimetres  thick,  and  it  has  four  very  obsolete  impreesicHis 
on  the  upper  side,  near  the  posterior  margin. 

The  prothorax  is  made  bi-partite  by  a  very  deep  transverse  impres- 
sion :  the  anterior  part  is  straight,  slightly  tuberculated  in  the  middle, 
with  the  lateral  angles  acute  and  not  much  higher  than  the  base ;  the 
angles  of  the  posterior  part,  which  is  smooth,  are  slightly  raised  and 
quite  as  broad  as  the  anterior  angles.  The  head,  antennie  and 
prothorax  are  reddish  black.  The  scutellum  is  small,  raised,  and 
shining. 

The  elytra  are  parallel,  slightly  depressed,  nearly  four  times  as  long 
as  the  prothorax,  of  a  ferruginous  colour,  darker  near  the  shoulders, 
smooth,  and  covered  with  very  short  greyish  hairs. 

The  legs  are  compressed,  smooth,  and  ferruginous. 

Allied  to  P.  Procerus  J  Gerstaecker,  from  which  it  differs  widely  by 
the  shape  of  the  prothorax,  the  massiveness  of  the  club  of  the  antenns, 
and  the  presence  of  the  cephalic  horn. 

Captured  at  Bustenburg,  Transvaal,  by  Mr.  Th.  Ayres,  after  whom 
I  propose  to  name  it. 

In  the  Collection  of  the  South-African  Museum. 


No.  15. — P.  NOVACTTLATUS  (UOV.  Spoc). 

Plate  1.  Fig.  6. 

P.  testaceus^  opacus,  depresms,  frante  hi-carinulata  \  antmnarum  clara 
valida,  suh-falcatay  plana,  ma/rgine  apicali  acute  kinuata^  apice  Utiterretwra, 
posttcaU  ad  medium  canaliculataf  pagina  superiore  levUer  hngitudinaliter 
impreasa ;  protharace  sub-partitOj  parte  antica  eUvata,  postica  latenbut 
profunde  sulcatis,  a/ngulis  tuberoulatis^  tubereulis  nigris,  medioque  comH- 
culata;  elytrie  nigris,   alhido  setuloais,  hasi  margineque  apicali  te$tae$ii. 


Long.  9™-  ™-  lat.  3J™-  ^' 

The  head  is  long,  attenuated  at  the  apex,  produced  in  a  short 
tubercle  immediately  behind  the  eyes  which  are  moderately  large. 
Above,  there  are  two  raised  lines  acutely  developed  at  the  base,  and 
within  those  ridges  there  is  a  slight  impression  on  the  vertex ;  the 
neck  is  short,  not  much  narrower  than  the  head.  The  first  article  of 
the  antennae  is  small,  the  second  one  long,  broad,  almost  plane,  curved 
inwards,  with  the  interior  margin  acute,  and  rounded  at  the  apex  ;  the 
outer  margin  is  canaliculated  from  the  base  which  is  produced  in  a 
moderately  sharp  point,  to  two-thirds  of  its  length.     There  is  also 
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a'bove  a  small  longitudinal  impression  caused  by  the  concavity  of  the 
outer  nxarginal  groove.  The  clava  mi^ht  be  compared  to  the  blade  of 
a  razor,  the  upper  part  of  which  would  be  slightly  curved.  The  head 
and  antennae  are  testaceous,  and  finely  pimctured. 

The  prothorax  is  testaceous,  covered  with  minute  greyish  hairs,  sub- 
ovate,  truncated,  broader  than  the  head  andbi-partito;  the  median  part 
wbieh  is  deeply  sulcated  on  each  side,  has  a  deep  impression  in  the 
centre;  the  posterior  part  is  narrower  than  the  anterior,  with  the 
lateral  angles  tuberculated  and  black. 

The  elytra  are  parallel,  depressed,  black,  with  the  base  and  apical 
margin  £rom  (and  including)  the  callus  to  the  suture  testaceous,  and 
covered  with  greyish  hairs. 

From  Vaal  River,  Cape  Colony.    Captured  by  Mr.  T.  Ayres. 
In  the  Collection  of  the  South-African  Museimi. 


Family :  HISTEROIDINI ; 
Tribe :  Saprinidae,  Lacord. 


Oenus  Safrinus,  Erichfion. 


No.  16. — S.  FLAViPBNifis  (nov.  spec). 


8,  n%ger\  viridescens,  fronte  rugosa^  triangulariter  producta ;  prothorace 
punctulato,  laterihw  rugulosis,  aptce  utrinque  impresso  ;  elytris  punctulatis, 
jUmdUf  iiria  euturalifere  integray  strm  qutnque  ducoidalihtM  abbrevtatis 
ituculptis ;  marginibm  infuscatu  plagisque  duahus  props  suturam  nigria. 


Long.  7™-  "*•  lat.  4^"^-  ™- 

Ovate,  convex,  shining  in  the  middle,  sub-opaque  in  the  sides. 
The  antennee  are  black,  the  knob,  riifous.  The  head  is  rugose,  with 
a  deep  impression  on  either  side,  forming  a  triangular  raised  line. 

The  prothorax  is  broader  than  long,  greenish  black,  bi-sinuated  at 
the  base,  very  rugose  on  the  lateral  and  apical  sides,  shining  in  the 
disc,  almost  smooth  at  the  base,  and  with  an  impression  on  each  side. 
The  scutellimi  is  small,  triangular. 

The  elytra  are  longer  than  the  prothorax,  slightly  increased  at  the 
shoulders,  attenuated  and  abruptly  tnmcated  at  the  apex,  finely 
punctured,  very  shining  in  the  anterior  and  median  part  of  disc ;  they 
are  yellow,  slightly  reddish,  with  the  margins  and  suture  inf  uscated. 
The  infuscation  on  the  sutiure  forms  one  transverse  patch  immediately 
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under  the  scutcllum,  reaching  the  first  stria,  and  a  second  one  some- 
what larger  than  the  first,  a  little  lower  down.  The  first  and  second 
dorsal  striae  are  longer  than  the  third  and  fourth,  the  latter  does  not 
reach  the  base ;  the  humeral  is  slightly  curved  inwards ;  the  sub- 
humeral  is  very  small ;  the  marginal  is  entire ;  the  sutural  does  not 
reach  the  base. 

The  pygidium  is  deeply  punctured,  and  greenish  black.  The  legs 
are  brown,  semi  transparent,  the  anterior  tibiae  have  seven  dentacula- 
tions. 

From  Damaraland. 

In  my  Collection. 


Family :  TROGOSITID^E. 

Genus  Alindria,  Erichs. 

No.  17. — A.  AU8TRALI8  (uov.  spec.) 

A,  fuico-nigra^  nitida^  prothorace  concinne  punctata,  impremem 
hngitudindi  lacvi  in  medio  notato ;  elytrU  cylindricis,  poHice  rotundaiist 
punotatis. 

Long.  22-30  ™-  ^-  lat.  8-9°^-  ^^ 

Resembles  very  much  A.  elongata^  Gu^rin,  but  the  mandibles  are 
more  acutely  toothed,  the  impression  in  the  middle  of  the  head  la 
smooth,  the  prothorax  is  much  more  finely  punctured,  and  in  the 
centre  of  the  disc  there  is  a  smooth,  faint,  longitudinal  impression 
which  does  not  however  reach  either  the  apex  or  the  base ;  the 
punctures  of  the  elytra  are  much  smaller  and  the  three  first  discoidal 
«K>8tae  between  the  double  rows  of  punctures  are  almost  obsolete. 

From  Knysna  and  Kowie,  Cape  Colony  and  Hustenberg,  Transvaal. 

In  my  Collection. 


Family:   COLYDII. 
Tribe :  Synchitidae,  Lacord. 

G«nus  CossypHODBS,  Westwood. 

No.   18. — C.  WOODROOFFBI  (uOV.  spSC.). 

C,  sub'»llipti€U8y  calde  convexwt,  ferrugineu^y  mh-nitidm :  capita  wni- 
eirculariy  limbo  piano ^  atUice  leviter  recurvo,  supra  punctaii*9imo,  in  med» 
lineis  qnatuor  elevatie,  scilicet :  utroque  lateri  una  recta,  alteraque  ohlifua 
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BU^pra  omdoi  posita;  oculis  distiftctiSf  nigris ;  protkorace  traiisverso, 
coftveaisHfiw,  dense  aciculatOy  lineis  sex  serratis  ifistructoy  nuirgine  lata, 
dentihusque  novem  acutis  armata  ;  elyttis  convexiSy  protkorace  dimidio  Imigior- 
ibt€S,  postice  acuminatis,  Uneis  elevatis  sex  in  singulo  instrwtis,  secufida  a 
sutura  quartaque  magis  elevatisy  hoe  spina  acuta  apicali;  margins  lateralilata, 
et  s%itura  in  spinam  produeta. 


XiOiig.  2™-  «»•  lat.  \^^' 

Sul)-elliptic,  very  oonvex,  reddiah  brown.  The  head  is  semi-circular, 
finely  punctured,  with  the  clypeus  slightly  recurved ;  on  each  side  of  the 
head  are  two  raised  rugged  Knes,  one  straight,  reaching  the  middle, 
tbe  other  runs  a  little  obliquely  and  forms  a  kind  of  ridge  above  the 
eye.     The  eyes  are  apparent,  and  black. 

Tlie  prothorax  is  very  convex,  almost  triangular  above,  slightly 
long'er  than  broad,  and  with  the  apical  angles  rounded.  It  is  strongly 
aciculated,  and  has  six  serrated  raised  lines;  the  lateral  margin  is 
"broad  and  the  edge  has  nine  sharp  teeth  on  each  side. 

Th.e  elytra  are  very  convex,  once  and  a  half  as  long  as  the  prothorax, 
not  broader  at  the  base,  but  ampliated  in  the  middle,  from  which  part 
they  become  acuminated,  and  with  an  apical  spine  near  the  suture. 
Eacbi  elytron  has  six  elevated  lines  disposed  as  follow  : — the  first  one, 
near  the  suture  is  small  and  coalesces  with  the  second  which  is  very 
much  raised  and  ends  in  an  obtuse  tooth ;  below  it,  the  third  lioe,  also 
small,  coalesces  with  the  fourth  which  is  the  most  raised  of  aU  and 
ends  near  the  apex  in  a  conspicuous  somewhat  blunted  tooth.  The 
other  two  raised  lines  are  sm^. 

Allied  to  C,  WoUastoniy  Westwood,  but  much  more  triangular  on 
the  upper  side. 

Captured  in  the  month  of  July  by  my  young  friend  Mr.  WoodroofEe, 
after  whom  I  propose  to  name  this  interesting  insect. 

This  Oossyphodes  is  the  second  species  of  that  Oenus  found  in 
South  Africa,  the  first  being  the  C.  Bewicki  described  by  WoUaston. 
Three  more  species  are  recorded  from  Abyssinia. 

These  insecibs  seem  to  be  mjrrmecophile.  I  have  not  been  able  to 
ascertain  whether  Mr.  Woodroff e  has  met  the  two  specimens  he  sent  me 
living  among  ants,  t  but  I  deem  it  probable,  because  I  had  asked  him 
to  look  especially  for  Paussi  among  ants  nests. 

I  have  captured  the  (7.  Berwiehi  in  great  number  in  the  Hex  Biver 
Mountains,  3000  feet  above  sea  level,  in  the  month  of  June.  I  found 
them  in  the  nests  of  an  ant  of  the  genus  '^  Plagiolepis"  When  touched, 
they  throw  back  their  thorax  almost  at  right  angle  with  the  elytra. 
They  are  very  nimble,  and  did  not  seem  to  be  at  aH  paralysed  by  the 
oold^  while  Ihe  ants  were  benxmibed.  I  found  them  adhering  to  the 
Btones,  or  running  &eely  among  the  ants  when  the  heat  of  the  sun  had 
freed  the  latter  from  their  torpid  state. 
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Family  :  DERMESTINI. 
Gen.  ArTAaENUS,  Latreille. 
No.  19. — A.  LAETirs  (nov.  spec.) 


Long  5"^-  ™-  lat.  3™-  °^- 

A.  nigery  pube  densa  supra  nigra,  stibius  grisea  vestitus  ;  prothoraeejiato 
variegatOj  elytris  faaciis  duahus  tranwerm  flaou. 

The  head  is  small,  covered  with,  short  greyish  hairs ;  the  antmnae 
are  reddish,  the  clava  infuscated. 

The  prothorax  is  covered  with  a  short,  black,  silky,  pubescence ;  on 
the  outer  margin  there  is  a  patch  of  bright  yellow  hairs,  broadenisff 
near  the  base,  two  spots  of  the  same  hue  on  the  disc,  a  little  beyond 
the  middle,  and  another  immediately  above  the  scutellum. 

The  elytra  are  three  times  the  length  of  the  prothorax,  straight, 
rounded  at  the  apex,  moderately  convex  above,  covered  with  a  short, 
black,  silky  pubescence,  and  with  two  transverse  golden-yellow  bands; 
the  anterior  one  is  bi-sinuated,  and  begins  near  the  scutellum ;  the 
posterior  is  placed  beyond  the  middle  of  the  disc,  and  does  not  readi 
the  suture. 

The  underside  and  legs  are  covered  with  a  greyish,  silky  pubescence ; 
tho  tarsi  are  slightly  ferruginous. 

Captured  at  Koeberg,  Cape  Colony. 

In  my  Collection. 

No.  20. — ^A.  JuouNDUS,  (nov.  spec.) 

A,  fmcv^y  pvhe  dense  JUKO-grisea  tectus;  prothoraee  tnacuUs  pisrm 
quatuor  denudatis ;  elytris  macula  rotundata  sub^hunierali  faseiisgue  d%talms 
denudatis. 

Long.  4-4i™-  '^-  lat.  2-3™-  ™- 

The  head  is  small,  slightly  pubescent,  the  antennae  reddish. 

The  prothorax  is  covered  with  dense  greyish  hairs,  and  has  four 
denuded  spots  on  the  disc,  one  on  each  side,  small,  the  other  two, 
larger,  in  me  middle. 

The  elytra  are  three  times  the  length  of  the  prothorax,  not  broader 
at  the  base,  straight,  rounded  behind,  very  slightly  convex  above ;  a 
little  below  the  base,  there  is  a  denuded  round  spot,  varying  in  sixe 
in  several  specimens,  a  transverse  sinuate  denuded  band  in  the  middle 
and  a  second  one  lower  down  which  reaches  the  apex. 

The  underside  is  silky,  pubescent ;  the  legs  are  pede  brown. 

From  the  Vaal  Eiver  near  Elimberley,  Cape  Colony,  and  also  from 
Bustenburg,  Transvaal. 

In  my  Collection. 
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T^o.  21. — A.  FL0RALI8  (nov.  spec.) 

^.  n%ger,puhe  densa  mpra  nigra,  subtus,  griitea  vestitus ;  prothorace  flavo- 
^€M'riegato ;  elytris  fasciis  duahiM  macaque  apicali  pallide  fuhis, 

Xiong.  4 J™-  ™-  lat.  2J^-  »"• 

Itesembles  much  the  A,  jucundus.  The  prothorax  is  covered  with 
l>lack  hairs,  and  has  four  indistinct  pale-yellow  spots  along  the  base. 

The  elytra  are  three  times  the  length  of  the  prothorax,  not  broader, 
xxxoderately  convex  above,  and  with  two  transverse  bands  and  an  apical 
spot  of  paie-yellow  hairs. 

The  first  band  begins  at  the  base,  is  interrupted  near  the  shoulders 
and  also  in  the  disc  where  two  black  spotssare  discernible,  and  does 
not  quite  reach  the  middle  of  the  dise ;  the  second  one  is  narrow, 
ali^htly  sinuated  and  placed  a  little  beyond  the  middle. 
Tlie  underside  and  legs  are  clothed  with  a  greyish  pubescence. 

Captured  at  Camp's  Bay,  near  Cape  Town. 

In  my  Collection. 


Family:  LAMELLICORNIA. 


Group :  Copridae,  L^cord. 


Gen.  COPKIS;,  Geoffroy. 


No.  22. — C.  cuKviFBOxs  (nov.  spec.). 


C,  eonvexa,  fuseo-nigra,  nitida ;  capite  tenuiter  punctata,  margine  apicali 
in  dentilnu  duahus  eUvatis  hviter  recurvts  reflexa ;  prothorace  punctata,  an- 
fice  truncato,  parte  antica  nitida,  utrinque  profunda  impressa,  parte  postica 
gihhosa,  in  medio  tenuiter  emarginata,  utrinque  obtuse  hi-tuhercuhta. 


tm. 


Long.  1 1™-  ™-  lat.  6' 

The  head  is  broader  than  it  is  long,  convex  above,  blackish,  shining, 
with  a  smooth  ridge  extending  froi^  eye  to  eye ;  the  clypeus  is  rounded, 
slightly  marginated  and  produced  in  the  middle  in  two  semi-long  teeth, 
diverging  slightly  at  the  apex  and  a  little  curved  inward.  The 
antennae  are  of  a  light-ferruginous  colour. 


t 


90  M,  Peringueffy  First  Contribution  to  the        [May  27, 

The  prothoraxy  as  broad  as  long,  is  slightlj  rounded  at  the  sides  and 
at  the  base,  cut  abruptly  and  deeply  impressed  in  front  on  ^e 
sides.  The  disc  of  the  prothorax,  which  is  very  raised^  is  produced  in 
two  bituberculated  gibbosities,  slightly  overhanging  the  apical  de- 
clivity. It  is  finely  punctured  on  the  dorsal  disc,  and  almost  smooth 
in  front. 

The  elytra  are  not  much  narrower  than  the  prothorax  at  the  base, 
convex,  fuscous,  shining,  very  finely  striated  with  the  intervals  be- 
tween the  striae  finely  and  densely  punctured.  The  under  side  is 
reddish  brown,  finely  punctiired,  smooth,  with  only  a  little  fulvous 
villosity  in  the  anterior  part  of  the  first  coxse.  The  legs  are  reddish- 
brown,  shining,  slightly  pilose,  with  the  anterior  tibisequadri-dentate; 
the  basal  tooth  is  sub-obsolete. 

Prom  the  Limpopo  River. 

In  the  Collection  of  the  South-African  Museum. 


Group :  Onthophagidae,  Lacord. 


Gen.  Onthophagus,  LatreiUe. 


No.  23. — 0.  Bradshawi  (nov.  spec.) 


0,  aurato  atpretis  ;  capite  [in  mare)  eomubw  duohos  in  medio  rtmoparro 
inntructis,  ad  apicem  acutis,  armato ;  prothorace  antice  quadri-tubereula^, 
medio  eanaliculato  ;  elytris  pilis  albidis  adepersi*. 

Femina  a  mare  differt  capite  vertice  tri-tuhereulato,  prothoraceque  grmu- 
lato. 


Long  10-1 1"^-  ™-  lat.  7-7^"-  °»- 

Bright  metallic  golden-red.  The  clypeus  of  the  male  is  divided  in 
two  by  a  transverse  ridge,  and  covered  with  silky  white  hairs.  From 
that  ridge  rise  two  crescent-shaped  horns,  one-third  shorter  than  the 
prothorax,  with  a  small  internal  ramus  towards  the  middle.  They  are 
slightly  flattened  inward,  rounded  outward  and  pointed  at  the  top.  A 
small  conical  tubercle  is  noticeable  on  the  apex  of  the  head,  in  the  centre 
of  the  horns. 

The  finely  punctured  prothorax  is  convex,  broader  in  the  centre, 
canalicidated  in  the  mid^e,  with  two  tubercles  on  each  side  of  the 
median  depression.  On  each  side  of  the  disc,  close  to  the  outer  margin 
there  is  a  greenish  slightly  raised  tubercle. 
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Tlie  elytra  which  are  slightly  tuberculated,  are  broader  than  the 
l^aao  of  the  prothorax,  covered  with  short  whitish  hairs,  and  provided 
vritli  a  hnmeral  callns ;  the  suture  is  very  shining.  The  pygidium  is 
covered  with  long  silky  white  hairs.  'The  underside  and  legs  are 
g^reen.     On  each  side  of  the  pectus  is  a  bunch  of  white  hairs. 

The  female  differs  from  the  male  by  the  absence  of  horns,  the 
Tudiments  of  which  are,  however,  discernible  in  the  shape  of  a  semi- 
circular ridge  indented  in  the  centre.  The  prothorax  is  slightly  raised 
ttt  the  apex,  canaliculated,  and  more  closely  punctured  than  in  the 
male.     The  humeral  callus  is  also  rudimentary. 

The  colour  of  this  species  is  the  same  as  in  O.  rangifer^  -^^^ » 
altliough  perhaps  slightly  less  brilliant.  It  differs  from  rangier 
in  the  shape  of  the  horns  which  are  much  shorter,  the  internal  ramus 
is  less  conspicuous,  and  the  tips  are  pointed  instead  of  being  flattened. 
Tlie  humeral  callus  is  neither  so  much  raised,  nor  so  much  curved, 
and  the  general  size  is  about  half  that  of  rangifer. 

The  female  is  very  much  like  that  of  the  above  named  species,  but 
tlie  apical  elevation  of  the  prothorax  and  also  the  humeral  callus  are 
less  conspicuous. 

I  propose  to  name  that  insect  after  the  late  Dr.  Bradshaw,  who 
captured  several  specimens  oil  the  Zambezi  Biver. 
In  the  Collection  of  the  South-African  Museum. 


Tribe :  Aphodildae,  Lafcord. 


Gen.  Aphoditts,  Dli^r. 

No.  24. — A.   NiGRO-siGNATus  (nov.  spec). 

A,  ohlongus,  modice  convexua,  flatus ^  nitidus ;  capite  muiico,  ante  medium 
macula  magna  nigra  notato ;  prothora^e  canvexo,  laeviy  medio  tenuiter 
impresso ;  utrinque  himaculato,  maculis  nigris,  anteriore  minors ;  elgtris 
concinne  pufictato-striatiSf  pone  kumeros  macula  parva,  rotunda^  in  singtdo 
postieeque  fascia  communi  lata  nigris  notatis. 

Long.  llm.  m.  lat.  6™-  ™- 

The  head  is  broader  than  long,  a  little  convex  above,  smooth, 
marginated,  slightly  truncated  at  the  apex  and  with  a  triangular  black 
spot  in  the  middle.  The  antennae  are  pale-yellow,  the  clava  infuscated. 

The  prothorax  is  yellow,  smooth,  shining,  twice  as  broad  as  long, 
convex  above,  sinuated  at  the  base,  marginated  on  the  sides,  with  a  faint 
longitudinal  impression  in  the  middle,  and  two  rounded  black  patches 
on  each  side  of  the  disc,  the  anterior  one-half  the  size  of  the  posterior. 
The  scutelluni  is  triangular  and  smooth. 
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The  elytra  are  truncated  and  not  broader  than  the  prothorax  at  the 
hase,  sligl^tly  attenuated  at  the  apex,  convex  and  finely  striated  above : 
the  Htriac  are  punctured  and  the  interstices  smooth  and  shining. 
Close  to  each  shoulder  there  is  a  small,  rounded,  black  patch,  and  the 
whole  of  the  posterior  half  -of  the  disc  is  filled  with  a  black  patch 
slightly  sinuated  anteriorly. 

The  underside  is  pale- shining-yellow ;  the  legs  are  of  the  same 
colour,  slightly  inf uscated  at  the  knees^  and  the  anterior  tibiae  are 
tri-dentate. 

From  the  Zambezi  Biver  and  Delagoa  Bay. 

Allied  to  A,  Wahlhergi.  Bohem.  The  colouring  of  the  elytra  and 
the  spots  on  the  head  and  prothorax  are  nearly  the  same,  but  it  differs 
from  the  latter  in  having  a  humeral  black  spot  wanting  in  A,  Wahlhtrfi, 
and  also  by  the  shape  of  the  apical  patch. 

In  the  Collection  of  the  South -African  Museum  and  in  my  own. 


Sub-Family  :  MELOLONTHIDiE. 
Sub-Tribe :  Hoplidae,  Lacord. 


Gen.  Lbpitrix,  Serville. 


No.  25. — L.  niRTiPEs  (npv.  spec.) 


Z.  hrevtt&r  ovata,  supra  parum  corwexa^  prothoraee  Unuiter  rwfMih 
punctafOy  hirtOy  setosts  nigrisy  punctoque  marginali  albido  uirinque  notafc : 
elfftris  triangulift,  nigris^  hirtiSy  aquanm  albidis  tectis ;  pygidio  alho,  tihiii 
tarmque  posticis,  arttculo  ultimo  excepto,  valde  hirsutis. 


Ijong.  6'7°*«™-  lat.  4-5'^-™- 
Male, 

Black,  hairy  and  squamose.  The  clypeus  is  strongly  acuminated, 
curved  upwards  at  the  tip.  The  prothorax  is  finely  punctured,  convex 
and  densely  covered  with  long  upright  hairs.  In  the  centre  of  the 
outer  margin,  there  is  a  scaly  white  spot,  and  also  a  few  faint  white 
squamosities  in  the  basal  margin.     The  scutellum  is  also  squamose. 

The  elytra  are  triangular,  deeply  depressed  transverely  below  the 
scutellum,  and  broader  than  the  prothorax.  They  are  covered  with 
scattered  bristles  longer  and  more  conspicuous  near  the  suture ;  luider 
those  hairs  some  white  scales  form  one  transverse  line  immediately 
below  the  scutellum,  and  another  lower  down.     From  that  second  line 
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'tli.e  ^white  scales  follow  the  suture,  round  the  apex,  where  they  are  most 

distinct,  and  ascend  the  outer  margins  where  they  form  a  very  faint 

'wliite  line  which  reaches  the  shoulders.     The  pygidium  is  covered 

'witli   silvery- white  scales,  interspers^^d  with  erect  hairs,  some  of  them 

forming  a  regular  row  at  the  top.     The  abdominal  segments  are  pure 

x^hite,  and  the  pectus  is  covered  with  a  greyish- white,  soft  down.     The 

liind  legs  and  tarsi  are  bristling  with  dense  long  black  hairs,  giving 

tlie  insect  a  most  singular  appearance. 

Feinale. 

The  female  is  much  like  the  male  but  less  hairy  and  with  the  scales 
less  noticeable.  The  hind  legs  and  tarsi  are  also  hirsute,  but  in  a  lesser 
degree. 

I  believe  this  insect  to  be  identical  with  the  Lepitrix  mentioned  in 
Ijacordaire's  Genera  des  CoUopteres,  vol.  3,  p.  181. 

It  somewhat  resembles  the  Z.  hilateralis  in  shape,  but  it  is  easily 
distinguished  from  the  latter,  firstly  by  the  form  of  the  elypeus,  and 
secono^y  by  the  hirsute  legs. 

From  Spectakel  and  Oograbies,  Namaqualajid,  where  they  were 
captured  by  Mr.  £.  Trimen. 

In  the  riollection  of  the  South- African  Museimi. 


G^en.  MONOOHELUS,  Serville. 

No.   26. — M.  NATALEN9I8  (UOV.  spec). 

I 

M,  ovatm,  modice  eonvexus ;  clypeo  hreviter  reflexo^  a  capite  linea 
transversali  interrupto  ;  antennarum  clava  nigra  ;  prothorace  convexOj  nigro, 
squamulis  aurantiacis  ohsito ;  elytris,  pedihus  tarsisque  ruhris,  nitidis, 
squamulis  parvis  alhidis  cfnatis;  pygidio  nigro,  vix  denudato,  squamulis 
aurantiacis  ohsito  ;  tarsis  posteriorihus  dente  simpliee  areuato  armatis. 

Long.  10™-  ™-  lat.  6™-  ™- 
Male. 

Head  small,  black,  covered  with  yellow  scales,  separated  from  the 
clypeus  by  a  deep  transverse  line ;  the  dypeus  is  slightly  turned 
upward  and  rounded. 

The-  prothorax  is  convex,  covered  with  scales,  with  a  nude  space 
forming  two  parallel  lines  in  the  centre ;  the  apical  and  lateral  mar- 
gins with  long,  stiff,  golden  hairs.  The  scutellum  is  densely  covered 
with  yellow  scales. 

The  elytra  are  smooth,  red,  slightly  convex,  broader  than  the  pro- 
thorax,  with  the  humeral  angles  strongly  developed,  and  with  two 
faint  raised  lines  on  each  elytron  ;  here  and  there  are  scattered  a  few 
small  white  scales,  more  abundant  in  some  specimens  than  in  others. 
The  pygidium  is  black,  and  dotted  mdth  yellow  scales. 

The  legs  are  red,  the  fore  tibiae  tridentate  ;  the  basal  tooth  is  the 
smallest ;   the  posterior  femora  are  very  thick,  large,  rounded  extor- 

K   2       , 
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nally  with  a  strong  spine  at  the  base ;  the  tibiae  are  armed  at  the 
apex  with  a  strong  spine  directed  inward ;  the  chtw  of  the  tarsi  is  I 
long,  curved,  and  simple.  Both  femora  and  tibiae  are  covered  with  < 
hairs  and  scaleless.  The  ventral  segments  are  coated  with  jellow  i 
scales,  as  weU  as  the  upper  part  of  the  pectus. 

Fenutle, 

The  female  much  resembles  the  male,  but  is  more  parallel ;    the     | 
scales  on  the  eljtra  and  ventral  segments  are  denser ;  the  le^  are 
small,  and  without  traces  of  spines  on  the  posterior  ones. 

This  insect,  I  am  told  by  one  of  my  Paris  correspondents,  although 
not  described,  is  known  there  by  the  name  of  M.  calcaratus.  I  have 
not  adopted  the  name,  because  there  is  already  a  if.  calearatutf  Barm., 
which,  although  aUied,  is  very  different  from  the  present  one. 

From  Maritzburg,  Natal,  and  Leydenburg,  Transvaal. 

In  the  Collection  of  the  South-African  Museum  and  in  my  own. 


No.  27. — M.  (Heterochelufl),  PULCIIER  (nov.  spec.) 


M.  hreviter  ovatm^  convexus^  nittdus,  squamis  aurantiacis  detue  ohnUu ; 
antennarum  host  pedihuque  rufo-ferrugineis ;  tarsis  niyrw,  posteriwrthuB 
ungula  hi-dentata  armatis  \  elytrU  cupreis. 


Long.  7°^™-  lat.  5°^"^- 

MaU,  • 

Head  small,  clypeus  sliehtly  reflexed,  and  rounded.  Theprothorax 
is  convex,  covered  as  weS  as  the  head  with  closely  packed  golden 
scales,  leaving  two  parallel  lines  in  the  middle  of  the  disc  and  one  on 
each  side  denuded ;  the  apical  and  lateral  margins  have  very  long  stiff 
hairs ;  the  scutellum  is  covered  with  minute  closely  set  scales.  The 
elytra  axe  broader  than  the  prothorax,  of  a  rich  metallic  bronze,  and 
densely  covered  with  golden  scales.  The  pygdium,  ventral  segments 
and  pectus  are  also  covered  with  yellow  scales.  The  legs  are  red  with 
the  tarsi  black.  The  fore  tibiae  are  bi-dentate  ;  the  posterior  femora 
are  thick,  rounded  externally  and  with  a  strong  conical  spine  towards 
the  apex ;  the  apical  part  of  the  tibiae  is  curved  inward,  and  forms  a 
strong  spine ;  the  claw,  long  and  curved,  has  a  small  obtuse  tooth  at 
the  base,  as  in  M,  calcaratm. 

Female, 

The /^wwi^  is  very  much  like  the  male,  but  is  more  parallel;  the 
legs  are  normal,  the  posterior  femoral  spine  is  wanting  and  the  apex 
of  the  tibiae  is  less  curved.  The  scales  are  also  more  numerous  on  the 
underside.  I  bflieve  that  the  male  loses  some  of  the  pectoral  scales 
through  the  process  of  copulation. 

From  Rustenburg,  Transvaal. 

In  the  Collection  of  the  South- African  Museum  and  in  my  own. 
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GtexL  :  Gymnoloma,  Burmeister. 

No.  28. — G.  FESTiVA  (nov.  speq.) 

Gr,  ovata,  postice  attenuataj  nigra,  sqnamis  alhido-Jlavidis  adsperm; 
clyjpeo  aeumttiato,  lateribm  in  dentem  productis ;  prothorace  canvexo,  pilosOy 
wu&rgimhu8  sqttamisflamdu  vel  argenteis  tectis  ;  elyiris  fulvo-testaceisj  pilosis, 
9utu'ra  squamis  argentsis  dense  olsita  ;  pggidio  Jlavo-squamoso. 

Mas.  Long.  8*10°»™-  lat.  S-G^-^- 
Fern,  Long.  8™"^-  lat.  4™-™- 

Male, — The  head  is  black,  slightly  hairy  with  the  clypeus  long,  and 
acuminated.  The  outer  sides  are  produced  in  a  tooth  curving  outw€trd. 

The  prothorax  is  transverse,  slightly  attenuated  at  the  apex,  sinuated 
at  the  base,  slightly  punctured  above  and  with  a  faint  median 
longitudinal  impression.  It  is  densely  covered  with  yellow  hairs, 
longer  near  the  margins,  which  at  the  base  and  on  tiie  sides  are 
coated  with  yellowish- white  scales,  turning  to  a  silvery-blue  in  some 
specimens.     The  scuteUum  is  very  long,  pointed,  and  scaly. 

The  elytra  are  much  broader  than  the  prothorax,  rounded  at  the 
shoulders,  strongly  attenuated  at  the  apex,  almost  plane  in  the  middle 
of  the  disc,  and  with  a  lateral  impression  on  each  side  beginning  at 
the  shoulders,  but  not  reaching  the  apex.  They  are  of  a  brick-red 
colour,  somewhat  shining  and  covered  with  short,  pale  hairs.  The 
Bxiture  has  9n  either  side  a  broad  band  of  yellowish-white  glittering 
squamae,  which  turn  into  coeruleus-blue  in  some  specimens.  The 
pygidium  and  abdomen  are  covered  with  yellowish- white  scales ;  the 
pectus  has  pale-yellow  hairs.  The  fore-legs  are  bi-dentate  and 
reddish,  with  the  outer  part  of  the  tibiae  of  the  second  pair  very  scaly ; 
the  posterior  pair  is  very  strong,  long  and  fuscous-black,  with  the 
outer  part  of  botji  femora  and  tibiae  scaly ;  the  hind  tarsi  are  very 
massive. 

The  shape  of  the  posterior  legs  is  exactly  like,  those  of  a  Scehphysa. 

Female, — Smaller  than  the  male.  The  prothorax  is  more  scaly  and 
the  hairs  are  less  dense.  The  angles  of  the  clypeus  are  less  diarp, 
the  rich  fulvous  colour  of  the  elytra  is  of  a  paler  hue.  The  anterior 
legs  are  tri-dentate ;  the  posterior  are  normal,  and  aU  of  them  are 
reddish  and  scaly. 

This  species  seems  to  form  a  link  between  the  genera  Gymnohnia 
and  Scehphysa, 

From  Bustenberg,  Transvaal  and  Vaal  River,  Cape  Colony. 

Gen:  Scelophysa,  Burmeister. 
No.  29. — S.  Trimeni. 

Mas.    S,   nigra,  otanino   squamis  ca^ruleis    tevta ;    eh/tris  rufescentibuSf 
capite  pedihiisque  piceis,  his  nitidis. 
Femina,  Supra  galhana^  suhtus  alhida. 
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Long.  10-12"i°^-,  lat.  o-e*^-"*- 

2/fl/tf.~Head  black,  punctured,  covered  with  brownish  haire ;  the 
prothorax  is  convex,  coated  with  light-blue  scales  and  dotted  all  over 
with  brownish  hairs,  longer  and  bristly  all  round  the  margins.  The 
elytra  are  oblong  and  attenuated  towards  the  apex  ;  they  are  of  a  light- 
chocolate  colour,  densely  covered  with  blue  scales  and  with  faint  rows 
of  hair  which  are  more  conspicuous  near  the  suture  and  developed 
into  long  bristles  along  the  outer  margins.  The  scuteUum,  pygidium, 
ventral  segments  and  underside  of  the  thorax  are  also  covered  with 
closely  set  scales  of  a  lighter  and  more  glittering  blue  than  those  oi 
the  upper  part  of  the  body.  The  pectus  is  slightly  hairy.  The 
femora  and  tibiae  have  a  few  bristles  ;  the  posterior  ones  are  dotted 
with  scales,  more  numerous  on  the  outer  part. 

Variety  A.  The  scales  are  less  numerous,  yet  dense  near  the  outer 
margins. 

Variety  B.  The  scales  are  almost  absent,  showing  the  elytra  brown 
with  a  faint  blueish  tinge. 

Female, — The  female  has  the  general  fades  of  the  male,  although 
it  is  more  convex  and  robust.  The  head  is  black,  hairy  ;  the  prothorax, 
scutellum,  elytra  and  pygidium  are  covered  with  yellow,  very  slightly 
^eenish  scales,  turning  into  yellowish- white  on  the  underside.  The 
nind  legs  are  red,  less  thick  than  the  msde's,  and  have  a  few  white 
scales  more  numerous  on  the  outer  part. 

This  lovely  beetle  inhabits  Namaqualand.      Both    sexes  of  the 

2pical  forms  were  captured  in  copula  near  Spectakel,  in  the  month  oi 
ugust,  by  Mr.  R.  Tnmen  after  whom  I  propose  to  name  it.  Had  they 
not  been  f oimd  together,  it  would  be  difficult  to  believe  that  they 
belonged  to  the  same  species. 

The  varieties  A  and  B  which  are  far  less  brilliant  than  the  typical 
form,  were  captured  at  Port  NoUoth. 

In  the  Collection  of  the  South- African  Museum. 


Tribe :  Cetonidse,  Lacord. 

Gen     IsCHNOSTOMA,  Gory,  and  Perch. 

No.  30. — I.  picTA  (nov.  spec.) 

PI.  1.  Fig.  7. 

/.  nigray  supra  convexay  clypeo  paralleloj  hirtOy  apice  lateraUterque  refen ; 
antennie  rubris ;  prothorace  rubra,  hirto,  apice  tuherculato  ;  elytrit  rukm, 
foveolato-erosis,  fasciis  duabus  omatis ;  pygidio  viaculi^  binii  albidis ;  ti^ii* 
anticis  unidefUatis, 
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Long.  IS"*""-  lat.  9™"»- 

Black,  convex  above.  The  clava  of  the  antennae  is  long,  yellow, 
the  first  article  hlack.  The  elypeus  is  elongated,  nearly  straight, 
longer  than  the  head,  turned  up  at  the  apex  and  also  on  the  outer 
margins,  and  covered  like  the  head  with  long  decumbent  hairs. 

The  pfothorax  is  very  convex,  pilose,  rounded  in  the  upper  angles, 
and  has  a  small  tubercle  in  the  middle  of  the  apical  margin.  It  is  of 
a  light  opaque  red,  deeply  punctured  and  covered  with  short  greyish 
liairs.  There  is  in  the  middle  a  somewhat  indistinct  black  patch,  which, 
in  some  specimens  changes  in  two  spots  placed  above  the  scutellum. 
The  lateral  margins  are  faintly  coated  with  white.  The  scutellun^  is 
red,  with  the  sides  blackish. 

The  elytra  are  reddish,  hairless,  punctured,  and  with  two  slightly 
raised  line  on  each  elytron.  The  outer  line  is  very  faint  and  hardly 
reaches  the  middle.  Below  the  scutellum,  beginning  from  the  second 
line  and  reaching  the  suture,  there  is  a  transverse  black  pinnated  band 
and  another  under  it  which  begins  from  the  outer  margin  and  runs 
parallel  to  the  suture  without  reaching  it. 

The  pygidium  is  black,  with  two  large  white  spots.  The  underside 
is  black  and  shining ;  the  pectus  covered  with  grey  hairs.  The  legs 
are  black,  shining ;  tJie  fore  tibiae  uni-dentate  and  slightly  hirtose  ; 
the  tarsi  are  very  short. 

Yariety  A.  In  this  variety,  the  indistinct  black  patch  of  the  pro- 
thorax  has  invaded  the  whole  disc,  leaving  only  two  ferruginous  spots 
in  the  outer  margins ;  the  first  transverse  band  of  the  elytra  begins 
near  the  scutellum  and  covers  it ;  the  second  one  reaches  the  suture. 
The  pygidium  and  legs  are  red. 

Variety,  limhata,  f^acies  of  the  type  form,  but  opaque  black ;  the 
head  and  elypeus  are  covered  with  grey  hairs ;  the  protnorax  is  black 
with  white  outer  margins;  the  elytra  and  pygidium  are  black;  the 
latter  has  two  white  conspicuous  spots. 

After  careful  examination,  I  have  been  unable  to  separate  the  variety 
Umbata  from  the  typical  form,  although  the  colouring  is  very  different. 
But  the  sculpturing  of  the  teguments  is  exactly  the  same,  and  the 
variety  A  seems  to  be  a  form  of  transition.  The  variety  limhata  is  also 
sUghtly  smaller,  and  the  difEerence  of  colour  may  be  due  to  sexual 
differences,  in  which  case  this  variety  should  become  the  type  form. 

The  three  varieties  (12  of  them)  were  sent  to  me  at  the  same  time 
from  Rudtenberg,  Transvaal. 

In  the  Collection  of  the  South-African  Museum,  and  in  my  own. 


No.  31.— I.  ALBO-NOTATA  (uOV.  SpOC.) 


/.  nigra,  mb-opacay  modice  convexa ;  antennarum  clava  maxima,  nigra, 
nitida ;  dypeo  elongato,  fere  paraJlelo,  antice  leviter  recurvo ;  proth&race 
foveolato,  liturift  norem  albidis  notato ;  elytris  fere  plant's,  elongatin,  nigris, 
in  Rtngiilo  tricostatis,  Umbo  externa  maculaque  prope  apieem  mturos  uirinque 
albidis ;  pygidio  bi-ma<Julato. 


98  M.  Peringuey,  First  Cmtnhution  to  the        [May  27, 

Lone.  21™"*-,  lat.  limm- 

Bla^,  semi-opaque ;  clypeus  longer  than  tlie  head,  almost  stnugbt 
deeply  punctured,  slightly  curved  at  the  tip,  and  with  a  few  bristles 
near  the  junction  with  the  head.  Antennaa  black,  shining,  palpi 
reddish.    No  spine  above  the  eyes. 

The  prothorax  is  convex,  rounded  in  front,  with  the  basal  angles 
nearly  reaching  the  humeral  base  of  the  elytra,  deeply  punctured  and 
with  a  smooth,  shining,  and  slightly  raised  Hne  in  the  middle  aod 
with  nine  white  marks  disposed  as  follows :  one  on  each  side  of  the 
apez,  immediately  behind  the  eyes;  two  in  the  shape  of  a  coma,  along 
the  median  Hne ;  two  on  each  side  of  the  base,  and  one  in  the  middle, 
immediately  above  the  scutellum. 

The  scutellum  is  long,  pointed,  and  with  a  shining,  slightly  raised 
line  in  the  centre. 

The  elytra  are  almost  plane  and  parallel,  slightly  punctured,  each 
with  three  raised  shining  costas ;  the  median  one  does  not  reaeh  the 
apex.  The  suture  is  shining,  raised,  and  has  two  white  apical  spotB 
on  each  side.  The  outer  margins  are  thickly  coated  with  a  white 
pigment.  The  pygidium  is  b^ck,  and  has  two  large  white  spots. 
The  pectus  is  slightiy  hairy,  the  legs,  which  are  deeply  punctured,  are 
black,  and  dotted  with  a  few  brisues ;  the  fore  tibiae  are  bi-dentate 
and  the  basal  tooth  very  small ;  the  tarsi  are  long  and  hirtose. 

One  specimen  (male  ?)  in  the  Collection  of  the  South- African  Museim. 

From  Leydenbtirg,  Transvaal. 


Group  :  True  CETONIDAE,  Lacord. 

Gen  :  Cetonia  (TrichoBtetha)  Fabricius. 

No.  32. — C.  PLACiDA.  Bohem.  Insecta  Caffr. 
V.  2,  p.  20. 

Varieiy :  algoemis. 

Long.  17-19m.m.,  lat.  7-9°^™- 

Size  of  the  typical  form.  The  prothorax  is  dark-green,  glossy  in 
some  specimens,  opaque  in  others,  with  a  small  reddish  spot  on  either 
side  in  the  basal  external  angle.  The  scutellum  is  black,  shining- 
The  two  black  spots  on  the  elytra  of  the  tj'pe  have  invaded  the  whole 
disc,  leaving  only  a  neurow  margin  of  pale-fulvous-yellow  in  one 
specimen.  In  two  other  specimens,  the  infuscation  is  limited  to  the 
sutural  part,  runs  outside  the  costae,  and  hides  the  outer  spot. 
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Tlie  elytra  of  a  fourth  specimen  are  nearer  those  of  the  type,  but 
tHe  inner  spot  is  reduced  to  a  mere  speckle,  and  the  apical  line,  where 
tli.e  costae  meet,  is  infuscated. 

'W'ere  it  not  for  the  latter  intermediate  form,  I  should  have  been 
inclined  to  consider  the  variety  algoemis  as  a  new  species. 

^V)m  Delagoa-Bay. 

the  Collection  of  the  South- African  Museum. 


Group  :  CREMASTOCHILIDiE,  Lacord. 


Oen. :  Ptyohophorus,  Sohaum. 


No.  33. — P.  RUBRONOTATus  (uov.  spec.) 

p.  ohlongo  avaius,  niger^  suh-nitidus ;  antennis flavin ;  prothorace  aciculato, 
hasi  utringtM  impresMy  maculU  duahusparvis  opalum;  eigtris  rage punciatis, 
singula  unicostato,  ad  mturatn  bt-striatoy  disco  bi-impressoj  pJagis  duahm 
rttSris  notato,  margine  apicali  pygidioque  albido-maculatis. 

Long.  8™°^-  lat.  i^-^- 

Head  black,  punctured  ;  antennae  yellow.  The  prothorax  is  black, 
convex,  covered  with  transverse  flexuose  lines,  and  with  two  deep 
oblong  impressions  at  the  base ;  on  each  side  of  the  impression  there 
is  a  small  opaline  spot  reaching  the  basal  angle.  The  scutellum  is 
long,  triangular  and  aciculated. 

The  elytra  are  slightly  broader  than  the  prothorax,  twice  as  long, 
strongly  sinuated  near  the  humerus,  rounded  at  the  humeral  angles, 
slightily  convex  and  attenuated  near  the  apex.  They  have  a  few 
squamiform  hairs  disposed  in  series,  probably  more  abundant  in  other 
specimens.  Along  the  suture  are  two  small  raised  lines  and  also  a 
larg^  costa  on  each  elytron ;  the  disc  has  two  deep  impressions,  one 
near  the  humeral  part,  the  other  a  little  below  the  middle ;  there  is  a 
shining  semi-quadrangular  red  patch  extending  between  the  two 
impressions,  and  another,  smaller  than  the  first,  under  the  second 
impression.  The  apical  margin  is  dotted  with  a  few  yeHowish-white 
spots,  likewise  the  pygidium. 

The  underside  is  olack,  shining. 

From  Delagoa-Bay. 

In  my  Collection. 
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Sub-Family:  Trichidae,  Lacord. 

Gen. :  Agenius,  SorviUe. 

No.  t34. — A.  GUANBis  (nov.  spec.) 

A.  elongatufi^  niger,  opacusy  supra  lev  iter  conrexm:  antennis  nigrisj  palpu 
itifuscafis ;  chjpeo  elongato^  apice  suh-acuto^  ereherrime  punctate ;  protkitratf 
elgtrisque  nigriny  his  litta  hngitudinaliy  lata,  aurato-cuprea  ornatis ;  suht¥* 
nit  id  m  J  parte  scfulosus. 

Long.  18»""^-,  lat.  8°^™- 

Elongated,  black,  opaque  above.  The  clypeus  is  long,  acuminated 
closely  puu(;tured  like  the  head  and  prothorax.  The  latter  is  convei. 
witli  the  apical  angles  rounded,  impressed  in  the  middle,  the  impres- 
sion deeper  near  the  base.     The  scutellum  is  black. 

The  elytra  are  black,  opaque,  twice  the  length  of  the  prothorax, 
ahnost  plane  above,  attenuated  and  rounded  near  the  apex  of  the  suture 
where  they  do  not  join.  At  a  little  distance  from  the  outer  margin 
and  beginning  at  the  humeral  angle,  there  is  a  broad  longitudinal 
line  of  a  winning  coppery-rod  hue. 

Tlie  undeiside  is  pitchy- black,  moderately  dotted  with  a  few  long 
greyish  hairs.     The  legs  are  long,  black,  dotted  with  black  bristles. 

From  Springbokfontoin,  Namaqualand. 

In  the  collection  of  the  South- African  Museum. 

No.  35. — A.  NAMAQUEXSis,  (uov.  spec.) 

J.  niger,  ovatuSj  supra  fere  plarius ;  antennis  longis,  nigris;  cl^peo 
elongatoj  qundrato,  capite  hirto ;  prothorace  nigro ;  elytris  punetulafi^, 
testaceiH,  nitidis,  marginihiis  suturaque  nigris. 


lin.m. 


Long.  lO"^"^-,  lat.  W 

General  facies  of  the  A,  limhatus.  Black,  palpi  reddish.  The 
clypeus  is  long,  nearly  parallel,  curved  at  the  apex ;  the  head  is 
covered  with  long  greyish  hairs. 

The  prothorax  is  black,  closely  punctured  and  covered  with  long 
greyish  hair^.     The  scutellum  is  black. 

The  elytra  are  pale-yellow,  smooth,  shining,  slightly  attenuated 
towards  the  apex.  The  suture,  apical  and  lateral  margins  are  blacL 
The  pygidium  and  underside  are  also  black  and  the  latter  covered 
with  long  greyish  hairs  ;  legs  long,  black. 

Capturea  in  the  month  of  August,  at  Ovgrabie,  Namaqualand,  by 
l£r.  K.  Trim^Ti. 

In  the  Uolli'ctioii  oi*  tiic  iSu  it]i-Ai'/i.;;ii  .Museum. 
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No.  36. — ^A.  PhAQ08V3f  (nov.  spec). 

j£.  niger^  ovatuSj  modice  convexuSf  glaber ;  antmnisflavk,  artictUo  ba^ali 
nigra  ;  elytriaflavisy  nitidis y  plaga  commtmi  magna  triangular iy  fiigra,  suturee 
apicem  attinge?Ue,  lat&rihus  nigris. 

liong.  12°»™-  lat.  7™™- 

Black;  shining,  slightly  convex.  The  antenniB  with  the  exeeptiuii 
of  the  first  article  are  yellow.  The  clypeus  is  short,  rounded  at  the 
apex,  not  longer  than  the  head  from  which  it  is  separated  by  a  deej) 
impression. 

The  prothorax  is  convex,  black,  shining,  broader  in  the  middle, 
hairless,  and  closely  punctured.     The  scutellum  is  black,  punctured. 

The  elytra  are  shghtly  convex,  golden-yollow,  smooth,  shiuiiig, 
attenuated  in  the  apex,  more  than  in  A.  limbatus.  In  the  middle  thoie 
is  a  triangular  black  patch  with  the  point  reaching  the  apex  of  the 
suture.  There  is  a  small  black  line  on  the  outer  sides  and  also  on  the 
apical  margins. 

The  underside  and  pygidium  are  black,  shining.  The  logs  are 
black,  long,  shining  and  dotted  with  a  few  bristles. 

From  Leydenburg,  Transvaal. 

In  the  Collection  of  the  South- African  Museum. 


Family:   BUPRESTIDAE 
Tribe  :  Julodidae,  Lacord, 


Gen. :  Julodis,  EschBcholtz. 


No.    37.— J.  OABIEPINA. 

PI.  1.  fig.  8. 

T,  ohhnga,  convexay  cupreay  suh-nitida ;  prothorace  ehjtri^que  pimdatis ; 
illo  vittis  quinquey  his  vittis  quatuor  in  singulo  stilphureo-lanugitwsis  ornatis ; 
svhtus  alhido  pilosa. 

Long.  33™-™-  lat.  \!i^-^- 

Oblong,  convex,  coppery  metallic-blue.  Tht*  head  Ih  roundod,  con- 
vex, flat  on  the  vertex,  deei)ly  punctured  and  with  a  few  pallid  hairs. 
Tho  antennae  are  black,  the  serration  silky. 

L  2 
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The  prothorax  is  short,  narrowed  in  front,  deeply  punctured,  with 
iive  longitudinal  impressions  fiUed  with  long  hairs  and  covered  with  a 
sulphur-yellow  substance. 

The  elytra  are  four  times  the  length  of  the  prothorax,  not  broader 
at  the  base  and  much  attenuated  towards  the  apex,  deeply  punctured 
and  with  four  longitudinal  impressions  on  each  elytron  filled  with  long 
hairs  covered  with  a  sulphur-yellow  pollinosity ;  the  third  line  from  the 
suture  coalesces  with  the  fourth  before  reaching  the  apex.  The  outer 
margin  is  dotted  with  short  tufts  of  reddish  hairs. 

The  under- side  is  coarsely  punctured  and  densely  covered  witli  veiy 
long  silky  hairs,  which  are  longer  on  the  sides  of  the  abdomen.  On 
the  pectus,  above  the  posterior  coxae  and  also  on  each  side  of  the 
abdouiinal  segments,  there  is  a  small  tuft  of  sulphur-yellow  hair. 

This  splendid  insect  was  captured  at  Kakamas  near  the  Orange 
River,  Oape  Colony,  by  the  late  Dr.  Bradshaw. 

In  the  collection  of  the  South-African  Museum  and  in  my  own. 


Family :  MALACODERMIDiE  ; 
Tribe:  Drilidae,  Lacord. 

Gen. :  Szlasia,  de  Gastehiaa. 
No.  38. — S.  PALLIDA  (nov.  spec.) 

S.  tota  fulvaj  puhescens,  pufictatO'Striata,  mandibtdis  apice  oetdisque 
nigris. 

Long.  9-12™'™-  lat.  4-5™-™- 

Fulvous,  covered  with  a  yellowish  down.  The  antennae  are  as 
long  as  the  head  and  prothorax.  The  head  is  transverse,  shining, 
with  a  deep  impression  oetween  the  antennae.  The  eyes  are  large, 
rounded,  black. 

The  prothorax  is  a  little  broader  than  long,  slightly  convex  above 
and  with  two  small  depressions  in  the  centre  of  the  disc;  it  is 
covered,  like  the  head,  with  a  pale  yellow  down ;  the  posterior  angles 
are  very  acute.     The  scutellum  is  triangular. 

The  eljrtra  are  a  little  broader  than  the  prothorax,  finely  striated, 
and  densely  covered  with  yellowish  hairs ;  the  humeraL  angles  are 
strongly  developed.  They  are  semi-transparent,  and  the  under-wings 
infuscated  at  the  apex. 

The  under  part  of  the  body  and  the  legs  are  fulvous ;  the  pectus, 
abdomen  and  legs  are  covered  with  yellowish  hairs. 

Closely  allied  to  S.  rhlpiceroidesy  but  differs  from  it  by  the  colouring 
of  the  elytra  and  the  striatioD. 

From  Delagoa-Bay. 

In  the  Collection  of  the  South- African  Museum  and  in  my  own. 
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V 

Tribe  :  Melyridae,  Lacord. 

Oen.  :  MeltriS;  Fabriciufi. 

No.   39. — M.  LiMBATA  (nov  spec.) 

JIT.  ohlon^o-ovata,  cotivexaj  viridi-aenea,  sub-nitida,  glabra;  anUnnis 
palpisque  nigris;  protharace  punctata,  utrinque  marginato ;  elytris  sex- 
costatis,  interstitiis  profunde  seriatim  punctatis,  limbo  externa  rubrOy  nitido. 

liOng.  4-5«»»-  lat.  1^-2™ "• 

Coppery  sreen,  convex,  parallel.  The  antennae  and  palpi  are  black. 
The  eyes,  also  black,  are  finely  granulated ;  the  head  and  prothorax 
are  deeply  punctured,  the  latter  very  convex,  deeply  marginated,  with 
the  apical  and  lateral  meurgins  serrated.  The  apical  margin  has  five 
sharp  teeth.    The  scutellum  is  truncated. 

The  elytra  are  three  times  the  length  of  the  prothorax.  On  each 
elytron  are  three  ridges,  each  interstice  filled  with  three  rows  of  deep 
punctures.  The  outer  margins  are  red.  The  legs  are  dark-green, 
the  femora  and  tibiae  are  dotted  with  short  whitish  hairs,  the  tarsi 
and  claws  are  reddish.  The  underside  is  of  a  very  dark  green,  the 
interior  of  the  margins  red.  When  seen  from  under,  the  insect  seems 
serrated  through  short  bristles  extending  all  round  the  prothorax  and 
elytra. 

Allied  to  M.  lineata  Fabric. 

From  Knysna,  Cape  Colony. 

In  my  Collection. 


Family :  TENEBRIONIDiE : 
Tribe :  Adesmiidae,  Lacord. 

Gen. :  Adesmia,  Fisher. 

No.  40. — ^A.  Andersoni  (nov.  spec.) 

A.  nigra,  nitida,  oblongo-ovata,  laevi,  capite  plicato,  in  medio  inipresso ; 
protharace  tra/neverso,  supra  convexo,  utrinque  carinato,  lateribus  antice  valde 
productie,  tnargine  apicali  pilis  brevis  aurantiacis  obsita  ;  elytris  elongatis, 
tub'Ovatis,  supra  convexissimis,  apice  dehiscent ibus,  sutura  apicali  lineisqtie 
pQstieis  tribus  elevatis  ;  pedibus  lofigissims. 
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Long.  18-20'a°i-  lat.  8-10«^-°^- 

The  head  is  large,  plicated,  narrowed  in  front,  depressed  abov^e^  vitii 
a  round  impression  in  the  middle  and  a  longitudin^  rid^  above  eadi 
eye. 

The  prothorax  is  transverse,  finely  punctured,  strongly  sinuated  at 
the  apex,  with  the  lateral  angles  very  acute,  convex  above,  azzLOotlit 
with  a  faint  longitudinal  impression  in  the  middle  ;  the  lateral  anil 
apical  margins  are  carinated,  the  latter  has  a  fringe  of  short,  silkj. 
golden-yellow  hairs. 

The  elytra  are  elongated,  much  in  the  shape  of  the  A  candidipenAi*^ 
three  times  the  length  of  the  prothorax,  not  broader  at  tlie  h^^, 
slightly  enlarged  in  the  middle,  tapering  behind,  very  convex  al>oTe 
and  declivous  towards  the  apex.  They  are  quite  smooth,  shining, 
with  the  suture  and  three  lines  on  each  elytron  suddenly  raised  in  the 
posterior  declivity.     The  raised  lines  are  obsoletely  serrated. 

The  underside  is  black,  shining,  coarsely  plicated  longitudinallj ; 
the  cotyloid  cavities  are  fringed  with  golden  hairs.  The  legs  are  very 
long,  the  posterior  femora  are  grooved  underneath,  and  twice  the 
length  of  the  abdomen.  The  tibiae  are  faintly  serrated,  the  spurs  are 
extremely  long  and  red,  like  the  claws  which  are  also  very  much 
developed.  The  basal  article  of  the  posterior  tarsi  is  shorter  tluui 
the  apical. 

From  Damaraland,  where  it  was  captured  by  the  late  Mr.  Anderson, 
after  whom  I  propose  to  name  it. 

In  the  Collection  of  the  South- African  Museum  and  in  my  own. 

No.  41. — A.  NAMAQX7BNSIS  (UOV.  spoc). 

A,  elongatay  nigra,  suh-nitidaj  retrormm  attenuataf  sujpra  modice  eonrexa ; 
protharaco  tramverso,  hasi  lev  iter  attcntmto,  laterihus  anticU  valde  acutU ; 
elytris  elongatiSy  apice  acumiiiatisj  supra  modice  convexity  par ce  tuberculaiis, 
lineis  quatuor  post  7nedium  disci  coalescentihus  in  singulo  instruetis. 


tm.  m. 


Tjong.  l?"*-  °»-  lat.  8' 

The  head  is  finely  pimctured,  with  a  transverse  impression  in  the 
middle,  a  longpitudineil  ridge  above  the  eyes  and  two  round  punctures 
on  the  vertex. 

The  prothorax  is  transverse,  strongly  sinuated  at  the  apex,  with  the 
lateral  angles  very  acute,  attenuated  near  the  base,  and  with  the  apical 
and  lateral  margins  slightly  carinated,  the  former  fringed  with  golden 
hairs.  It  is  finely  punctured  and  moderately  convex  above,  with  an 
impression  on  either  side  of  the  lateral  angles. 

The  elytra  are  not  broader  than  the  i)rothorax  at  the  base,  shghtly 
broader  in  the  middle,  elongated,  acuminated  towards  the  apex,  moder- 
ately "Convex  above,  and  covered  with  short  tubercles.  The  suture  is 
raised  on  the  posterior  part  of  the  elytra,  on  each  of  which  are  four 
serrated  lines ;  the  first  and  second  coalesce  near  the  middle  of  the 
disc,  and  from  there  form  a  single  line  which  coalesces  again  lower 
down  with  the  third  and  fourth,  the  latter  reaching  close  to  the  apex. 
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The  underside  is  strongly  plicated  longitudinally ;  the  legs  are  very 
rugose,  the  posterior  femora  much  longer  than  the  abdomen  and 
canaJiculated  on  the  under  side.  The  plaws  and  spurs  are  moderately 
long,  and  reddish. 

Captured  by  Mr.  R.  Trimen  in  Namaqualand. 

In  the  Collection  of  the  South- African  Museum. 


No.  42. — ^A.  STJLCiPYGiA  (nov.  spec). 

A,  elongatay  nigra  ^  opaca,  op  ice  acuminata  j  supra  s^ub-plana;  prpthwace 
transverse  J  disco  sub -piano ,  later  ihus  antic  is  valde  product  is  ^  viarginihus 
carinulatis,  antica  pilis  Jlavidis  obsita;  elytris  elongatisy  retrorsum  retusis, 
in  singulo  carinis  validh  serratis  tribus  ad  apicem  coalescentihis  et  sul&is 
quatnor  posticis  munitis;  pedibus  longissimis. 

Long.  18»-  ™-  lat.  9°^-  "»■ 

The  head  is  finely  aciculated,  depressed  in  the  middle,  and  has  a 
small  impression  on  either  side  below  the  ocular  ridge. 

The  prothorax  is  transverse,  strongly  sinuated  at  the  apex,  slightly 
carinated  all  round  ;  the  outer  angles  are  very  acute  in  front,  and  the 
anterior  margin  is  fringed  with  yellow  silken  hairs.  It  is  smooth  and 
somewhat  flattened  above,  and  has  a  faint  impression  on  either  side. 

The  elytra  are  elongated,  not  broader  than  the  prothorax  at  the  base 
but  increasing  slightly  past  the  middle,  acuminated  towards  the  apex, 
depressed  above  and  retuse  posteriorly.  Each  elytron  has  three  finely 
serrated  ridges,  the  first  and  second  coalescing  near  the  declivity,  the 
third  reaching  a  little  further  and  all  three  united  at  the  apex  by 
distinct  lines,  thus  forming  four  irregular,  deep  impressions.  The 
interstices  have  irregular  series  of  very  short  obtuse  tubercles  more 
apparent  between  the  third  ridge  and  the  outer  margin,  the  latter  is 
evidently  serrated  past  the  middle.  The  suture  is  distinct,  although 
not  much  raised,  and  has  on  each  side  a  row  of  very  short  tubercles. 

The  underside  is  very  coarsely  corrugated  ;  the  legs  are  very  long, 
slender,  and  rugose ;  the  spurs  and  claws  are  very  long  and  yellowish. 

Allied  to  A.  ^mmaquensisy  but  very  different  from  it,  and  easily  dis- 
tinguished by  the  deep  posterior  impressions  of  the  elytra. 

From  Damaraland,  where  it  was  captured  by  the  late  Mr.  Anderson. 

In  my  Collection. 

No.  43. — A.  Palgravei  (nov.  spec). 

A.  ehngata,  sub-nitiday  apice  atienuata ;  capite  punctato,  eptstonie  lobato  ; 
prothorace  transversOj  pone  oculos  acute  lobatoy  carinatOy  margins  apicali 
pilis  fulvis  obsita ;  elytris  elongatis,  fuscis  vel  nigris,  sub-ocatis,  supra 
convexis,  apice  dehiscent ibus,  vittis  sex  in  singula  sanguineis,  sutura 
margineque  laterali  sub-elevatisy  interstHiis  retieulatis ;  pedibus  longis. 
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Long.  18.19»'  lat.  8-9"^-  ^ 

The  head  is  large,  acuminated,  almost  plane  above,  finely  punctured ; 
the  epistome  is  strongly  lobated  at  the  apex  and  separated  from  the 
head  oy  a  small  faintly  arcuated  impression,  the  ridges  above  the  eyes 
are  very  acute. 

The  prothorax  is  transverse,  finely  punctured,  sinuated  at  the  apex 
with  the  lateral  angles  acutely  lobated  near  the  eyes,  and  marginated 
on  the  outer  and  apical  sides  ;  the  latter  has  a  fringe  of  yellow  hair. 

The  elytra  are  not  broader  than  the  prothorax  at  the  base,  slightly 
ampliated  in  the  male,  more  so  in  the  female  than  in  the  male,  little 
convex  above  and  declivous  at  the  apex.  They  are  of  a  fuscous  hoe 
and  each  elytron  has  six  almost  obsolete  lines  faintly  reddish ;  the 
interstices  between  these  lines  are  fiUed  with  large  round  impresaioiis 
coalescing  so  to  form  a  sort  of  reticulation;  the  suture  and  outer 
margin  are  a  little  raised. 

The  underside  is  black,  strongly  and  coarsely  plicated.  The  legs 
are  very  long,  rugose,  the  spurs  and  claws  very  long  and  infoscated. 

The  elytra  in  some  specimens  are  of  a  lighter  hue  than  in  others. 

Prom  Damaraland.    Oaptured  by  Mr.  W.  C.  Palgrave. 

1  was  greatly  surprised  on  receiving  those  specimens  which  had 
been  put  alive  in  carbolised  saw- dust,  to  find  the  elytra  covered  with 
a  vesicle  which,  when  punctured,  exuded  a  colourless  fluid,  and  which 
after  dessication  adhered  to  the  elytra  and  partly  hid  the  teguments. 
1  found  that  the  specimen  of  A.  namaqiiensis  I  have  described,  had 
also  some  part  of  that  pellicle  left  adhering  to  the  elytra.  I  had 
removed  the  rest,  thinking  it  was  due  to  dirt. 

In  the  Collection  of  the  South- African  Museum. 


No^  44. — A.  FossuLATA.  (nov.  spec.) 


A,  ovataf  nigra,  supra  late  foveolata ;  capite  lueri,  protharace  rotwiM4>f 
convexo,  antice' lateraliterqtie  carinato;  elgtris  ampliatis,  apice  wb-retuns^ 
fosstdis  numerosis  creherrime  adspersis. 


Long.  12™-  ™-  lat.  10°^-  ™- 

The  head  is  large,  narrowed  in  front,  faintly  punctured  and  with  a 
sli^t  plication  on  the  vertex. 

The  prothorax  is  smooth,  convex,  twice  as  broad  as  long,  and 
strongly  lobated  near  the  eyes. 

The  elytra  are  slightly  broader  than  the  prothorax  at  the  base,  very 
ovate,  convex  above,  slightly  retuse  at  the  apex,  and  covered  with  veiy 
deep  and  closely  set  pits,  the  interstices  of  which  and  also  the  suture 
are  veiy  shining. 

The  underside  is  strongly  plicated.     The  legs  and  spurs  are  short 

From  Damaraland.     Captured  by  Mr.  W.  C.  Palgrave. 
•   In  the  Collection  of  the  oouth-A&ican  Museum. 
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"No.  45. — A.  EPiPitYsoiDES  (nov.  spec.) 

A .  oratdy  nigra^  apaca ;  capUe  laevi,  epistome  tenuisHtne  punctata ; 
jprothoraoe  rotufidatOy  angiUU  antici^  pone  oeulos  acute  lobatia;  elytrin 
glohosisy  conwxis,  laevthuSf  margine  laterali  mlh-tuberculata. 

Xiong.  19»-  «"•  lat.  15™-  ^' 

The  head  is  large,  smooth,  with  a  small  impression  on  either  side, 
the  epistome  is  slightly  acuminated  and  minute! j  punctured ;  the  ridges 
above  the  eyes  are  small. 

The  prothorax  is  broader  than  long,  convex,  smooth,  lobated  in  front 
with  the  lateral  angles  acute  and  the  apical  and  outer  sides  marginated. 

The  elytra  are  broad,  very  convex  and  globose,  slightly  declivous 
behind,  with  the  suture  acute  at  the  apex.  They  are  smooth  above,  and 
have  veiy  faint  traces  of  tubercles,  the  outer  margin  having  a  some- 
what double  series  of  very  small  conical  tubercles  forming  a  kind  of 
serration. 

The  underside  is  coarsely  plicated  longitudinally,  the  first  basal 
segment  of  the  abdomen  more  strongly  than  the  others.  The  legs  are 
short,  rugose,  the  posterior  tibiae  not  much  longer  than  the  point  of 
the  suture. 

Allied  to  A,  tuber culipennis,  Haag.-Eutenberg,  but  much  more 
convex. 

From  Damaraland.     Captured  by  Mr.  W.  C.  Palgrave. 

In  the  Collection  of  the  South- African  Museum. 

No.  46. — A.  STENOCAROIDBS  (uov.  spec.) 

S,  nigrtty  ovata,  apice  acuminata ;  capite  punciatOj  eupereilm  elevatk ; 
prothorace  eonvexo^  laterihus  anticis  valde  lohaiut ;  elytris  ovatittf  canvexts, 
apice  aeuminatisy  %n  medio  paulo  ampliatie,  eostis  in  singula  duahus  sutura- 
que  elevatis,  interstitiie  rugosisj  retictdatie. 

Long.  17-20n»-  m.  lat.  10-13™-  ™- 

The  head  is  large,  punctured ;  the  epistome  is  separated .  from  the 
head  by  a  deep  arcuated  impression  and  is  slightly  sinuated  at  the  apex  ; 
the  superciliary  ridges  are  very  much  raised. 

The  prothorax  is  very  convex,  finely  punctured,  sinuated  at  the  apex 
and  strongly  and  acutely  lobated  near  the  eyes. 

The  elytra  not  broader  than  the  prothorax  at  the  base,  are  ovate, 
ampliated  in  the  middle,,  (nearly  twice  as  broad  as  the  prothorax  in  the 
female)  acuminated  and  slightly  declivous  posteriorly. 

They  are  coarsely  punctured  and  each  elytron  has  two  raised  lines 
stopping  a  little  short  from  the  apex.  From  the  median  part  of  the 
disc,  the  first  discoidal  line  emits  a  few  raised  rami  which  unite  with 
the  suture,  thus  forming  a  reticulation;  the  second  dif^coidal  line* is 
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less  developed  than  the  first,  and  between  that  line  and  the  epipleura 
are  traces  of  an  irregular  reticulation  more  pronounced  in  the  female 
than  in  the  male.  The  suture  is  also  raised  and  'ends  in  tiro  shoit 
horizontal  spines  at  the  apex. 

The  underside  is  finelj  plicated,  the  legs  are  very  long  and  rugose, 
the  posterior  coxae  are  grooved  underneath,  the  tibiae  are  spinose,  the 
spurs  and  claws  very  long  and  slightly  inf  uscated. 

The  f  acies  of  that  Bpecies  is  that  of  a  large  Stenoeara  but  the  lobated 
prothorax,  the  tarsi  and  also  the  eyes  are  those  of  Adesmia, 

From  Damaral-^nd.     Captured  by  Mr.  W.  C.  Palgrave. 

In  the  Collection  of  the  South- African  Museum  and  in  my  own. 

G^n.  Stenocara.,  SQlier. 


No.  47. — S.  SERiCEiCBPS,  (nov.  spec). 


8,  acuminato-ovata,  nigra ;  capitepilin  h^eviaflavis  Heriee%9  tecto ;  protharttce 
•punctato ;  elytris  8ub-rett€ulatin.  line  is  trihus  in  sinffuic,  suiura  margtnefue 
elevatiMj  nitidis,  epipUttris  tricarinatis. 


Long.  ll-13«i»»-  lat.  5-8°» 

The  head  is  thickly  covered  with  silky  yellowish  hairs,  the  antennae 
are  black  and  thicker  than  in  the  ordinary  Stenoeara, 

The  prothorax  is  broader  tha^  long,  a  Httle  convex  above,  earinaied 
all  round  and  finely  punctured  ;  the  anterior  angles  are  acute  and  tiie 
anterior  margin  has  a  fringe  of  yellowish,  short  hair. 

The  elytra  of  the  male  are  not  broader  in  the  middle  than  the  pro- 
thorax,  a  little  convex  above,  declivous  at  the  apex  and  very  acmninated. 
On  each  elytron  are  three  raised  shining  lines,  the  first  one  from  the 
suture  reaches  only  the  top  of  the  declivity,  the  second  one,  almost  ob- 
solete from  the  base  until  the  middle  of  the  disc,  there  becomes 
developed  and  acute,  although  smaller  than  the  other  two,  and  reaches 
nearer  to  the  apex  than  the  third  which  is  placed  at  equi-distance 
from  the  first  line  and  the  outer  margin  which,  like  the  suture, 
is  raised  and  shining.  The  interstices  between  the  suture,  the  first 
and  second  line  and  the  outer  margin  have  large  shallow  punctures  in 
the  middle  of  which  runs  an  almost  obsolete  line  which  is  developed  only 
in  the  apical  part,  between  the  first  and  third  line  spoken  above,  and 
which  by  dividing  the  said  punctures  form  a  sort  of  reticulation. 

In  the  female,  the  elytra  are  very  much  broader  than  in  the  male,  the 
second  apical  line  is  entirely  obsolete  fron^  the  base  to  the  middle 
of  the  disc,  from  there  it  is  daveloped  as  in  the  male ;  the  interstices 
show  a  coarse  reticulation,  and  have  absolutely  no  trace  of  the  intersti- 
tial lines  noticeable  in  the  male.  In  both  sexes,  the  epipleurse  have 
three  raised  very  slightly  serrated  lines.  The  first  one  ,  so  close  to  the 
outer  margin  that  it  causes  it  to  appear  double,  is  the  shortest  of  the 
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tliree,  the  second  one  and  longest  runs  close  to  the  first,  the  third  one 
occupies  the  centre  of  the  epipleura. 

The  legs  are  longer  in  the  male  than  in  the  female,  and  very  rugose, 
tlie  posterior  tibiae  are  faintly  tuberculated,  the  spurs  and  claws  are 
reddish. 

Captured  by  Mr.  W.  C.  Palgrave  in  Damaraland. 

In  the  Collection  of  the  South- African  Museum. 

No.  48.— S.  DAMAEENSIS,  (UOV.  spOC.) 

Nigra,  sitb-nitiday  ovato-acuminata  ;  eapite  punctato,  mb-pilom  in  medio ; 
j^rothorace  convexo,  utrinque  impressione  lata  notato;  elytris  aQiimiyiatis, 
Kingulo  tuherculis  acutis  duplici  s&rie  imtructo. 

Mas,,  long.  11™-  ™-  lat.  6™-  ^' 
Fern.  long.  11-15™-  ™-  lat.  7-9™-  ™- 

^^^^  ft 

The  head  is  finely  pimctured  and  has  a  small  patch  of  short  brow'nish 
hair  in  the  centre.     The  antennae  are  very  slender  and  reddish. 

The  prothorax  is  very  convex  in  the  disc,  slightly  carinated  aU 
round,  the  outer  sides  are  almost  straight.  It  is  densely  punctured, 
and  has  a  broad,  but  not  deep  impression,  on  either  side  of  the  disc  ; 
those  impressions  are  more  finely  punctured  than  the  other  parts  of 
the  disc. 

The  elytra  are  ovate  and  acuminated,  not  much  broader  at  the  base 
than  the  prothorax  in  the  male,  very  ampliated  in  the  middle  in  the 
female  and  sensibly  declivous  at  the  apex  ;  on  each  eljrtron  are  two 
series  of  acute  tubercles  closely  set,  and  thus  forming  serrated  ridges. 

In  the  male  the  first  ridge  runs  close  to  the  suture  and  does  not 
reach  the  apex,  the  second  one  runs  close  to  the  lateral  margin ;  the 
small  space  between  the  suture  and  the  fii'st  ridge  is  almost  filled  by 
small  tubercles  forming  an  irregular  line;  the  broad  interstice 
between  the  first  and  second  ridges  has  a  few  scattered  tubercles  ;  the 
suture  is  raised  and  smooth,  the  outer  margin  is  strongly  serrated,  the 
epipleureo  have  each  two  series  of  tubercles,  the  first  one,  very  regular, 
runs  along  the  outer  margin  and  so  dose  as  to  make  it  look  double, 
the  other  is  irregular  and  occupies  the  centre. 

In  the  fei^ale,  the  interstice  between  the  first  ridge  and  the  suture 
is  occupied  by  a  few,  elongated,  smooth  tubercles ;  the  second  broad  in- 
terstice has  the  same  scattered  tubercles  as  in  the  male,  the  second 
ridge  diverges  more  from  the  outer  margin,  and  the  second  line  of 
tubercles  on  the  epipleura  is  much  more  irregular. 

The  underside  is  deeply  punctured,  and  the  first  three  basal  seg- 
ments finely  corrugated. 

The  legs  are  very  long  and  slender,  and  slightly  reddish,  the 
posterior  coxae  are  a  little  grooved  unaemeath,  the  tibiae  are  rugose. 

The  two  impressions  of  the  prothorax  are  doubtless  filled  with  a 
white  or  brown  substance  during  life. 

Captured  by  Mr.  W.  C.  Palgrave  in  Damaraland. 

In  the  Collection  of  the  South- African  MuHOum. 
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Tribe ;  Moluridae,  Lacord. 

Gen.  PsAMMODES,  Kirby. 

No.  49.— p.  suLcicoLLis  (nov  spec.) 

P.  oUongus,  niger^  sub-opacuH ;  capite  punctata ;  prothorace  deplanaU, 
later  thus  granulatis,  apice  profunde  sulcata ;  elgtris  oblongo-ovaiis,  eostis  in 
singido  trihus  obsoletis,  laterihm  parteque  posttca  tttb&rculatis. 

Long.  46-50  ™-  ™-  lat.  29*22  m.  m. 

The  head  is  trapeziform  and  finely  punctured,  the  epistome  is 
separated  from  the  head  by  a  deep  transverse  impression,  the  eyes  are 
very  much  emarginated  in  front.     The  antennae  are  slightly  setulose. 

The  prothorax  is  a  little  broader  than  long,  the  anterior  angles  are 
acute,  the  outer  sides  rounded  anteriorly  and  deflexed  posteriorlj, 
and  the  basal  margin  strongly  sinuated ;  there  is  a  fringe  of  yellov 
hair  on  the  apical  margin,  and  a  longitudinal  impression  in  the  centre  of 
the  disc  which  is  almost  plane  and  finely  punctured ;  the  sides  are 
strongly  granulated,  and  on  the  posterior  part  there  is  a  very  deep 
sulcus,  above  the  basal  margin,  as  broad  as  the  scutellum.  The 
scutellum  is  large,  finely  punctured,  and  pointed  at  the  apex. 

The  elytra  are  much  broader  than  the  prothorax  at  tne  base,  and 
incre.ase  in  width,  being  twice  as  broad  in  the  middle  ;  they  are  three 
times  as  long,  moderately  convex  above,  nearly  smooth  on  the  upper 
part  of  the  disc,  the  outer  sides  and  posterior  part  are  covered  with 
elongated  tubercules  pointing  backwards,  very  dense  and  sharper 
near  the  apex,  where  they  are  much  smaller  and  where  are  inte  *i 
spersed  some  very  short  fulvous  bristles.     Each  elytron  has  three 
raised,   nearly  obsolete,  lines ;  the  first  from  the  suture  is  smooth  in 
the  anterior  part,  and  is  the  most  conspicuous  of  the  three  which  dis- 
appear among  the  tubercles  towards  the  declivity.    The  epipleurse  are 
very  narrow  and  smooth. 

The  underside  is  convex  and  rugose.  In  the  male,  the  metastemum 
is  slightly  pilose,  the  first  three  anterior  segments  of  the  abdomen  are 
covered  in  the  centre  with  a  thick  velvety  fulvous  tomentum  which 
invades  also  the  two  last  segments.  The  legs  are  short,  very  strong 
and  punctured,  and  have  a  ridge  of  short  fulvous  bristles  on  the  in-  • 
ternal  carina ;  the  tarsi  have  short  yellow  bristles. 

Allied  to  -P.  RowleiamiSi  Westw.,  but  much  more  elongated. 

From  the  Zambezi  Biver  and  Damaraland. 

In  the  Collection  of  the  SoiAh-African  Museum  and  in  my  own. 

Gon.  TrachYNOTUS,  Latreille. 

No.    50. — ^T.    SCROBICULATUS,  (UOV.  spOC.) 
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T,  ohhmgO'Ovatus^  niger,  nitidus ;  capite  crehre  punetabo^  pa/rce  piloso, 
j9€>ne  oeuhs  pilis  aUidis  H^tttaio ;  praihoruee  rotundaiOf  ampliato,  utrinque 
act&to ;  dgtris  ovatiSy   modiee  oonvexia,  rugostssmts^  singula  casta  darsali 
•tnstrueto, 

Xiong.  14°»-  *n-  lat.  8  ™-  ^' 

Tlie  head  is  £nely  granulated,  sUghtly  pilose,  separated  from  the 
epistome  by  a  transverse  impression ;  on  each  side  near  the  eyes  there 
is  a  longitudinal  line  of  whitish  hair. 

The  prothorax  is  opaque,  finely  granulated,  with  a  smooth  longitu- 
dinal line  in  the  centre.  The  apical  and  basal  margins  are  sUghtly 
raised,  and  both  are  fringed  with  short  yellowish  hair ;  it  is  convex 
&bove,  with  the  outer  sides  strongly  acute  in  the  middle.  The  scutel- 
lum  is  large,  triangular  and  granulated. 

The  elytra  are  black,  shining,  slightly  bix)ader  at  the  base  than  the 
prothorax,  ampliated  in  the  middle,  acuminated  at  the  apex,  convex 
above,  and  deeply  punctured ;  the  interstices  are  very  rugose  and 
form  some  irregular  reticulations.  The  middle  of  the  disc  is 
occupied  by  a  raised  line  which  does  not  reach  the  apex. 

In  some  specimens,  probably  females,  where  the  rugosity  becomes 
somewhat  reticulated,  there  is,  between  the  discoidal  line  and  the 
suture  another  very  obsolete  line,  shorter  than  the  discoidal  one,  and 
another  still  more  obsolete  between  the  latter  and  the  outer  margin. 

Both  suture  and  outer  margin  are  raised.  The  epipleurse  are  smooth 
near  the  base,  and  a  little  tuberculated  and  also  sligntly  canaliculated 
near  the  apex.     The  underside^  legs,  and  antennae  are  pubescent. 

From  iPraserburg  and  Prieska,  Cape  Colony. 

In  my  Collection. 

No.    51. — ^T.    IMPRESSICOLLIS,  (UOV.  SpOC.) 

T.  ovatuSf  niger,  sub-nietallescens,  nitidus,  pilis  hrevis  fuhis  ohsitus ;  pro- 
thora&e  transversa,  ad  basin  late  impressa,  later ihus  obtuse  triangulis ;  elytris 
conjunctim  avatis,  sutura,  margitie  laterali  costisque  duabus  in  singula,  elevatis. 

Long.  15-17.™-  ™-  lat.  7-8»-  »• 

The  head  ie  moderately  long,  strongly  impressed  transversely  above 
the  epistome  and  with  a  vertical,  slightly  hollow,  impression  in  the  mid- 
dle.    It  is  finely  punctured,  and  covered  with  short  yellow  hair. 

The  prothorax  is  truncated  in  front  and  behind,  with  the  outer  sides 
much  developed  and  produced  in  an  obtuse  triangle ;  both  the  apical 
and  basal  margins  have  a  small  fringe  of  yellowish  hair.  It  is  con- 
vex and  finely,  although  not  deeply,  punctured  on  the  upper  side,  and 
has  a  broad  depression  above  the  basal  margin,  with  five  longitudinal 
lines  of  yellowish  hair ;  the  outer  margins  are  also  broadly  clothed 
with  short  hair  of  the  same  hue.  The  scutellum  is  large,  raised, 
smooth,  and  shining  in  the  centre. 
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The  elytra  are  ovate,  attenuated  and  acuminated  at  the  apex,  broader 
than  the  prothorax  at  the  ba,ee,  and  convex  on  the  npperside.  Hiej 
are  black,  with  a  metcJlic  tinge,  and  covered  with  ^ort  decuznbeot 
hair.  The  suture  and  the  margin  are  raised,  and  on  the  disc  of  each 
elytron  are  two  raised  lines,  the  first  one  shorter  than  the  second ; 
the  second,  which  is  in  the  centre  of  the  disc,  is  suddenly  deflexed  at 
the  apex  towards  the  suture  which  it  does  not  reach,  nor  does  it  reach 
the  apex  of  the  elytra. 

The  underside  is  covered  with  short  greyish  bristles. 

The  legs  are  moderately  long,  and  densely  covered  with  short  greyish 
hair.     The  antennae  are  pubescent. 

From  Somerset  East,  Cape  Colony,  where  it  was  captured  bj  Mr. 
Woodroffe,  who  kindly  sent  me  several  specimens. 

In  my  Collection. 

No.  52. — T.  sERRATUs  (nov.  spec.) 

T.  8uh-oratuSj  nig&r,  supra  levifer  tuberctilaiusy  pilh  lon^is  fiavidin  parc€ 
tedm ;  front e  sulcata  ;  prothorace  transversa ^  later ihus  ampliatis ;  eljftrU 
ovatiSf  stitura  carinata,  costis  duahus  in  singulo  el^svatis,  marginihus  serratu. 

Long.  15°»-  ™-  lat.  8™-  "*• 

The  head  is  moderately  long,  deflexed,  with  a  deep  transverse  im- 
pression separating  it  from  the  epistome.  It  is  granulated  and  has  a 
few  short  yellowish  hairs. 

The  prothorax  is  convex  above,  truncated  in  front  and  behind,  with 
the  outer  sides  obtusely  triangular  and  the  anterior  part  of  the  outer 
margins  distinctly  serrated.  It  is  granulated  on  the  upper  side  and 
covered  with  long  pale-yellow  hair.  The  scutellum  is  sUghtly  tuber- 
culated. 

The  elytra  are  black,  ovate,  attenuated  at  the  apex,  much  broader 
than  the  prothorax,  and  moderately  convex  on  the  upper  side.  The 
suture  and  outer  margins  are  raised,  the  latter  serratea  ;  each  elytron 
has  two  raised  lines ;  the  first  one  is  shorter  than  the  second  which 
occupies  the  centre  of  the  disc  and  does  not  reach  the  apex.  The 
elytra  are  slightly  tuberculated ;  [the  tubercles  are  more  distinct  near 
the  outer  margin]  and  dotted  with  a  few  long  silky  yellowish  hairs, 
more  numerous  near  the  apex.  The  epipleurae  axe  caaaliculated  and 
slightly  tuberculose. 

The  legs  are  moderately  long,  and  sHghtly  pubescent. 

Captured  near  Worcester,  Cape  Colony. 

In  my  Collection. 

No.  53. — ^T,  PiLOSus  (nov.  spec.) 

T,  oblongo-ovatmy  niger^  griseo-pilosus ;  f rente  sulcata ;  prothorace  hexagwo^ 
tenuiter  punctatoy  supra  modice  conveJCOj   later  this  pilosis  \  elytris  ob-ovatis^ 
apice   a^umiftatisy   sutura  vostaque  dorsali  elevatis,   vittis   quatuor  pilo&is 
Jla/cidis  in  singulo  ornatis. 
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Iiong  10-13»»-  ^'  lat.  5-7"*-  ""• 

The  head  is  black,  convex,  deeply  impressed  between  the  antennae, 
finely  punctured,  with  a  patch  of  gre3rish  hair  a  little  above  the 
anterior  part  of  the  eyes.  The  antennae  are  a  little  longer  than  the 
prothorax,  filiform,  greyish  and  slightly  pubescent. 

The  prothoraz  is  truncated  in  front  and  behind,  with  the  lateral 
angles  acute,  convex  above,  finely  punctured  and  with  the  lateral  and 
basal  margins  covered  with  thick,  yellowish,  short  hair.  The  scutellum 
is  black,  small,  triangular. 

The  elytra  are  black,   elongated,   three  times  the  length  of  the 

pTothorax,    ampliated   in   the  middle,   attenuated    and  acuminated 

at  the  apex,  moderately  convex  above  and  slightly  declivous  behind. 

The  suture  and  outer  margins  are  slightly  raised,  and  each  elytron 

has  a  single  costa  in  the  middle  of  the  disc  which  does  not  reach  the 

apex,  and  four  lines,  two  on  each  side  of  the  costa,  of  dense,  short 

yellowish  hair.    The  first  one  runs  along  the  suture  and  reaches  the 

ax>ex,  the  second  extends  to  a  short  distance  from  the  apical  point  of 

the  costa,  which  is  reached  by  the  third,  ^nd  the  fourth  extends  along  the 

outer  margin  which  it  covers  and  coalesces  with  the  first  immediately 

.below  the  costa.    The  epipleurae  are  canaliculated  and  hirtose.    The 

underside  and  also  the  moderately  long  legs  are  covered  with  fine 

greyish  short  hair. 

Prom  Fraserburg,  Cape  Colony. 

In  my  Collection. 


No.  54 — T.  LUTosus  (nov.  spec.) 

T.  nig&r,  lutosus,  ohlongo-ovatuSypodiee  acuminatus ;  prothoraee  transv$rso 
granukttOy  carinula  velutina,  in  fnedt'o  elevata ;  elytris  ovaiis  in  medio  leviUr 
ampliatis,   eonjunctitn  accuminatis,  impra  modice   oanvexisy   mtura,  cogtin 
trihus  in  singtdo  margineque  laterali  elevatis ;  hoc  reticulata. 

Long.  13-14a-  «•  lat.  1-%^'  ™- 

The  head  is  finely  granulated,  with  a  deep  transverse  impression 
separating  it  from  the  epistome. 

The  prothorax  is  transverse,  with  the  sides  ampliated  in  front, 
the  apicial  and  lateral  margins  are  slightly  raised  ;  it  is  convex  above, 
finely  punctured,  densely  pubescent  and  with  a  double,  raised,  longi- 
tudinal velvety  line  coalescing  into  a  single  one  at  the  apex;  the 
scutellum  is  moderately  long  and  triangular. 

The  elytra  are  oblong,  acuminated  at  the  apex,  slightly  broadei  than 
the  prothorax  at  the  base,  ampliated  in  the  middle,  moderately  convex 
above,  and  with  three  raised,  acute  lines  on  each  elytron ;  the  first  one 
runs  alongside  the  suture,  the  second  one,  which  is  also  the  longest, 
occupies  the  centre  of  the  disc  and  does  not  reach  the  apex ;  the  third 
one  is  a  little  shorter  than  ihe  median  one ;  the  suture  is  raised  like 
the  outer  margin  along  which  runs  a  thin  ridge-like  impression  which  is 
cojuiected  with  it  by  transverse  folds  forming  a  deep  reticulation ;  they 
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are  finely  punctured,  and  covered  with  short  dense  muddj-brown  hair. 

In  s(Mne  female  specimens,  the  median  dorsal  line  has  four  teeth- 
like  transverse  folds  directed  towards  the  third  line  but  not  reachis^ 
it.  ^ 

The  underside  is  punctured  and  covered  with  very  short  greyish 
bristles. 

Allied  to  T.  laeunostu,  Solier. 

Captured  near  the  Triangle  St<».,  Worcester  district,  Cape  Colony. 

In  my  collection. 

•      No.  56. — T.  TERRENUS  (UOV.  SpOC.) 

T»  mb-ovatuSt  niger,  induuvento  fusco  pilinque  hreris  UcUu ;  prothorarf 
rotundato-ampliato  ;  elytrh  ovatis,  conrexis,  singulo  ohsoletf  uHfcoMtaio, 

Long.  \U12^'  T^'  lat.  4-5™-  ^' 

Smooth,  covered  with  short  Iftistles  and  a  fuscous  substance.  Hie 
head  has  a  deep  transverse  impression  separating  it  from  the  epistome; 
it  is  moderately  convex,  finely  punctured  and  covered  with  shoit 
brownish  bristles. 

The  prothorax  is  transverse,  with  the  sides  slightly  ampliated  and 
finely  serrated,  moderately  convex  above,  covered  with  a  dirty  sub- 
.  stance  and  bristling  with  short  rigid  hair. 

The  elytra  are  ovate,  acuminated  at  the  apex,  very  convex  on  the 
upper  side,  deeply  coated  with  the  same  substance  as  the  prothorax 
and  with  short  bristles.  Each  elytron  has  a  smooth  slightly  raised 
line  running  diagonally  from  the  base  towards  the  suture  which  it  does 
not  reach,  nor  does  it  reach  the  apex.  That  raised  line  is  evidently 
formed  by  denser  hairs  and  squamosities,  because  on  rubbed  meci- 
mens  there  is  no  trace  of  it  left,  but  a  slight  depression  near  the  base. 

The  underside  and  legs  are  finely  punctured,  and  covered  with  short 
greyish  bristles. 

From  Prietzka,  Orange  River. 

I  am  indebted  for  several  specimens  of  this  insect  to  Dr.  Gibbons 
who  kindly  sent  them  to  me. 

In  my  Collection. 

No.  56. — T.  DUBius  (nov.  spec). 


T.  ehngatusy  sub-ovatus,  niger^  pilin  grisew  ina^qualiier  adsperm* ;  eapiff 
profunde  impresso ;  prothorace  tramverso,  ha*i  apireqiis  ttinnato^  hteribwt 
rotundati'it  ;  elytrU  pHona,  elongating  Huh-oratU,  apice  amjunctim  arHmtmftu, 
Huturay  margine  laterali  ctfrinuque  trihi^  in  ftingulo,  ehvatis. 

Long.  14™-  °»-  lat.  6™-  ™- 

The  head  is  very  deeply  impressed  above  the  epistome,  finely 
punctured,  and  has  faint  traces  of  vUlosity. 
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The  prothorax  is  moderately  convex  above,  sinuated  at  the  base  and 
apex,  the  outer  sides  are  rounded ;  it  is  finely  punctured  and  covered 
with  short  greyish  decumbent  hairs.  The  scutellum  is  large,  triahgular 
and  £nely  punctured. 

The  elytra  are  sliehtly  broader  at  the  shoulders  than  the  prothorax, 
elongated  and  a  little  ampliated  in  the  middle,  much  acuminated  at  the 
apex,  moderately  convex  on  the  upper  side,  smooth,  opaque,  with  the 
suture  and  outer  margins  raised  and  with  three  lines  on  each  elytron ; 
the  first  one  from  the  suture  is  short,  the  median  one  is  longer,  the 
third  as  long  as  the  median  one  coalesces  nearly  with  it  and  stops  at  a 
short  distance  from  the  apex.  The  interstices  between  the  raised  lines 
are  densely  covered  with  short  decumbent  greyish  hairs. 

The  imderside  and  legs  are  opaque,  fine^  punctured,  and  hairless. 

Oeneral  fades  of  T,  vittatm.    Fabr. 

I  believe  that  this  insect  comes  from  Damaraland,  but  I  am  not  quite 
sure  of  it. 

In  my  Collection. 

CFen.  CLmocBAinoN,  Solier. 

No.  5S.-I-C.  LATBMAROINATUM  (UOV.  SpPC.) 

C,  ohlongum,  nigrum,  capite  crehrepunctato^  prothorace  tran^ersoy  lateri- 
Iwi  obtuse  angulatU  ;  elytrin  oenescmtihuH,  nitidis,  casta  marginali  retrorsiim 
abbreviata  9%i-serrataque,  epipUuris  rectisy  casta  serrata  m  medio  instructis ; 
pedibus  graciltbuSy  tibiis  nlfescentibtis. 

Long.  18"*-  ^-  Lat.  8™-  ^^ 

The  head  is  large,  deflexed,  finely  punctured,  separated  from  the 
epistome  by  a  deep  semi  arcuated  impression ;  it  has  a  small  vertical 
impression  on  the  vertex. 

The  prothorax  is  finely  punctured,  transverse,  with  the  sides  slightly 
ampliated  and  forming  sd  obtuse  triangle ;  it  is  slightly  marginated  aU 
round. 

The  scutellum  is  short,  and  finely  punctured. 

The  elytra  not  broader  than  the  prothorax  at  the  base,  and  slightly 
ampliated  in  the  middle,  are  oblong,  acuminated  at  the  apex, 
and  coppery  black.  The  disc  is  plane  and  very  rugose,  the  posterior 
part  is  strongly  detriscent.  Between  the  marginal  ridge,  which 
reaches  only  to  the  declivity  where  it  is  obsoletely  serrated,  and  the 
suture,  there  is  a  smaller  lidge,  faintly  tuberculated,  extending  as  far 
as  the  marginal  one.  The  epipleurse  are  very  broad,  perpendicular, 
and  have  a  very  conspicuous  serrated  ridge  in  the  centre  extending 
as  far  as  the  apex  where  the  serration  is  very  strong.  The  underside 
is  finely  punctured,  very  slightly  pubescent ;  the  legs  are  moderately 
long,  black,  the  tibiae  are  refldish. 

I  am  not  quite  sure  that  this  insect  is  not  an  intermediate  form 
between  the  T.  aefieus  and  the  genus  Clinocranion,    The  antennae  are 
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those  of  Clinocranion,  but  the  first  article  of  the  tarsi  is  not  longer  tliiui 
the  last.  The  form  of  the  epipleura  however,  justifies  my  pladng-  it 
in  this  genus. 

From  Eustenberg,  Transvaal. 

In  my  Collection. 

No.  57. — 0.  Alstoni  (nov.  spec.) 

C.  nigrum,  ohlongum,  apice  a<!uminatum;  prothoraeerotundato^  antehanm 
Uviter  emarginato ;  elytris  ttiberculatis,  in  di^co  deplanatis,  retrortuat 
dehiscentibus  ae^iminatisque,  carina  dorsali  valida^  tntbserrata,  eoMtisftte 
duahus  rufescentilmSy  in  singula  munitis ;  epipleuris  sub-rectiSf  marginihu* 
suiuraque  rufescentibtM, 

Long.  20™.  m.iat.  19™"*- 

The  head  is  large,  deflexed,  granulated  and  separated  from  the 
epistome  by  a  very  deep  impression.  The  antennae  are  filiform, 
slightly  pilose,  black,  the  two  apical  articles  yellowish.  The  eyes  are 
very  sta'ongly  granulated. 

The  prothorax  is  rounded,  longer  than  broad,  the  outer  sides  are 
slightly  sinuated  towards  the  margin.  It  is  a  little  convex  above  and 
finely  granulated.  The  scutellum  is  moderately  large,  triangular  and 
granulosa. 

The  elytra  are  oblong,  broader  than  the  prothorax  at  the  base, 
ampliated  towards  the  middle  and  acuminated  at  the  apex-  They  are 
covered  with  very  numerous,  short,  sharp  tubercles.  The  disc  is  plane 
anteriorly,  and  separated  from  the  epipleursB  by  a  strong  ridge,  slightly 
serrated  at  the  apex,  extending  to  beyond  two-thirds  of  the  length  A 
the  elytra  which  from  there  are  very  dehiscent.  On  each  elytrtm 
are  two  slightly  raised  but  very  distinct  reddish  lines,  the  first  one 
on  the  disc  between  the  suture  and  the  marginal  ridge,  the  second  in 
the  epipleura,  close  to  the  discoidal  ridge ;  those  two  lines  coalesce  a 
little  before  the  apex ;  the  epipleurse  are  not  quite  vertical,  their  outer 
margin  and  also  the  suture  are  reddish,  the  latter  is  very  sliglitly 
serrated. 

The  legs  are  slender,  very  rugose,  the  tibiae  covered  with  very  short 
whitish  bristles,  the  underside  finely  punctured. 

I  have  only  seen  female  specimens,  and  it  is  very  likely  that  in  the 
male  the  two  raised  reddish  lines  will  be  less  distinct  and  the  epipleurao 
nearly  vertical. 

This  interesting  insect  was  captured  b}'  Mr.  E.  Q.  Alston,  after 
whom  I  propose  to  name  it. 

From  Fraserburg,  Cape  Colony. 

In  the  CoUectii'ii  of  the  South- African  Museum.   . 
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Tribe  :  Opatridae,  Lacord. 

Ghen.  Anomaijfus,  Querin. 

No-  59. — 0.  Dbgostebi  (nov.  spec.) 

PI.  4  fig.  5. 

A,  ohUmgus,  deplanatus,  opacm ;  proihorace  ante  medium  dilataio, 
hexa^ono,  supra  areolis,  duahus  lacvihus  notato ;  elytris  granulosis y  singulo 
tuberculin  iribm  insignis,  seriatim  positis,  margine  laterali  sinuata ;  tibiis 
angustis,  anticis  hi-dentatis. 

Long.  25"^-  "•  lat.  12'°-  ™- 

The  head  is  depressed,  cleft  at  the  apex  and  rugose.  The  slightly 
setulose  antennae  do  not  reach  the  middle  of  the  prothorax  which  is 
very  broad  a  little  befo];e  the  middle,  rounded  anteriorly  and  with  the 
posterior  angles  acute.  The  disc  is  a  little  convex,  and  has  two 
slightly  raised  shining  tubercles. 

The  elytra  are  parallel,  plane,  narrower  than  the  prothorax, 
dehiscent  near  the  apex  and  thickly  covered  with  small,  closely  sot 
taberdes.  On  each  elytron  are  three  conspicuous  shining  tubercles, 
the  first  one  placed  a  little  before  the  median  part  of  the  disc,  the 
second,  the  largest  of  the  three,  is  in  the  centre,  and  the  third  one  at 
the  top  of  the  declivity. 

The  underside  of  the  body  is  black,  and  slightly  shining.  The  legs 
are  rather  long  and  narrow,  and  deeply  punctured;  the  posterior 
femora  are  slightly  arcuated,  the  anterior  tibi&e  are  curved  at  the 
apex  and  bidentate. 

From  Delagoa  Bay. 

I  have  received  this  singular  insect  from  my  friend  Mons.  de  Coster, 
to  whom  I  am  indebted  for  many  rare  and  curious  insects  from  that 
locality,  and  after  whom  I  propose  to  na^le  it. 


Family :  LAGRIIDiE. 

Tribe  :  True  Lagriidae,  Lacord. 

Geu.  AdYKATA,  Fahrens. 

No.  60. — ^A.  ETJTEAPELOIDES  (nOV.  spCC.) 

A.  ohloHga,  parce  pilosa^  fere  linear iaj  antennis  in/tiscatis ;  capite, 
prothorace,  femorihus  corporis  suhiusque  viridi-eyancis ;  elytris  tibiisque 
famy  illis  coiHHnnepunctatis. 

N  2 
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Long.  6"*-  ™'  lat.  3"**  "^ 

The  head  is  large,  narrowed  beliind,  punctured,  and  separ&ted  fram 
the  epistome  by  a  deep  transverse  impression.  The  antennae  &re  iafus- 
cated,  short,  reaching  the  shoulders  only.  The  prothorax  is  nearly 
globose,  finely  punctured,  marginated  at  the  base,  very  conirex  above. 
The  head  and  prothorax  are  of  bright,  shining,  blueish-green,  and 
have  a  few  short  hairs.     The  scutellum  is  small  and  green^ 

The  elytra  are  pale-yellow,  somewhat  shining,  four  times  tKe  lengftii 
of  the  prothorax,  convex  above,  nearly  linear,  rounded  and,  somewKot 
declivous  at  the  apex ;  they  are  finely  striated,  the  striae  are  deeply 
punctured. 

The  underside  is  brillant  coppery  green  and  so  are  the  femora. 
The  coxae  and  tibiae  are  pale-yeUow,  the  tarsi  ferruginous,  witii  the 
apical  article  much  dilated. 

From  Leydenberg,  Transvaal. 

In  the  Collection  of  the  South- African  Museum. 


Gbn.  EtJTRAPELA.,  Blanohard. 

No.  61.— E.  PLAoiATA  (nov.  spec.) 

E,  elongata,  teataceay  glabra,  9upra  opaea,  subius  nitida ;  prothorace  rufby 
laevif  bast  distinete  marginato,  antennisy  artteulo  prtmo  Mctindoque  exe^pio^ 
oapiief  pedibus,  peetore  abdomineque  ntgris ;  elytris  Jlavu,  reguittrUwr 
punctatO'StriatiSy  postice  plaga  magna,  comtnuni,  elangata,  tfiolaeea  mhA- 
mtcante  omaits. 

Long.  9- 10°^-  ^'  lat.  3^-4™-  ^• 

The  head  is  sub-rhombic,  slightly  punctured,  with  the  epistome 
separated  from  the  forehead  by  a  deep  transverse  impression.  TJie 
psupi  are  infuscated,  with  the  exception  of  the  three  first  articles 
which  are  reddish.  The  prothorax  is  red,  smooth,  elongated,  oonvex 
above,  truncated  in  front,  with  a  raised  basal  margin  and  a  faint 
longitudinal  depressed  line  in  the  middle.    The  scutellum  is  black. 

The  elytra  are  testaceous-yellow,  three  times  the  length  of  the 
prothorax,  much  broader  at  the  base,  slightly  convex  aboro,  and 
attenuated  at  the  apex ;  they  are  covered  with  fine  striae  filled  with 
punctures.  A  little  beyond  the  middle  of  the  disc,  there  is  a  large 
violaceous  moderately  shining  patch,  sinuated  at  the  base  and  covering 
the  posterior  part  of  the  disc,  but  not  invading  the  outer  margins. 

The  legs  are  black ;  the  tarsi  infuscated ;  the  pectus  and  abdomen 
shining  black. 

The  postical  patcb  is  of  a  deeper  violet  in  some^  specimens. 

Captured  near  Maritzburg,  Natal,  by  my  friend  Mr.  A.  8.  Windham, 
to  whom  I  am  indebted  for  many  entomological  specimens  captured  in 
that  locality. 

In  my  Collection. 


1886.2  South-African  Ooleopterom  Fauna,  119 

Noi,  62. — E.  CTNGTJLATA  (nov.  spec.). 

I 

£.  eUmgata,  cupredy  glabra^  supra  suh-opacay  subttcs  nitida;  labro^ 
eptstome,  antennts,  palpts  pedihtisque  flatfidis ;  elytris  regularit&r  punctate- 
striatis,  dUeo  plaga  magna  eiongaia  pallide-flava, 

Liong.  lO"^-  ™.  lat.  3™-  ^. 

Head  sub-rhombic,  depressed  above,  separated  from  the  epistome 
by  a  deep  transverse  impression,  punctured  anteriorly,  and  with  a 
abort  impressed  line  on  the  vertex.  The  palpi  and  antennae  are  pale- 
yellow. 

The  prothorax  is  elongated,  truncated  in  front  and  behind,  with  a 
distinct  raised  basal  margfin,  convex  above,  with  a  conspicuous 
longitudinal  depressed  line  in  the  centre  and  a  deep  impression  on 
either  side.  It  is  coppery-green  like  the  head.  The  scutellum  is 
triangular  and  green. 

The  elytra  are  coppery-green,  broader  than  the  prothorax  at  the 
base,  linear,  slightly  convex  above,  attenuated  at  the  apex,  and  with 
deep  striae  filled  with  regular  punctures ;  the  disc  is  occupied  a  little 
beyond  the  humeral  angles  by  an  elongated  pale-yellow  patch  reaching 
the  apex,  and  leaving  only  the  suture,  the  outer  magins,  and  the  basal 
part  coppery-green  turning  to  violet  near  the  scutellum.    . 

The  legs  are  pale-yellow,  and  the  underside  very  shining. 

Yariety  A.  In  that  variety,  the  disooidal  patch  has  become  slightly 
brassy-green,  and  the  suture,  base,  and  outer  margins  are  therefore  less 
conspicuous. 

From  Maritzburg,  Natal. 

In  my  OoUection. 

No.  63. — ^E.  AMABius  (nov.  spec.) 

JE,  eUmgata  cyanea^  sub-nitida;  antennis,  lahro,  pedihus  niargitteque 
laterali  tharaoiaflavu ;  elytrU  canctnne  punctatosiriati's. 

Long  10«a-  "»•  lat.  3""-  »• 

The  head  is  sub-rhombic,  depressed  above,  separated  from  the 
epistome  by  a  deep  impression :  the  palpi  are  black ;  the  epistome, 
labrum  and  antennae  are  pale  yellow,  the  latter  very  long. 

The  prothorax  is  convex  above,  smooth,  without  any  unpression  in 
the  middle,  truncated  in  front  and  behind,  and  with  the  base  slightly 
marginated.  It  is  of  a  shining  dark-blue  above,  with  the  lateral 
margins  and  the  whole  underside  pale-yeUow.  The  scutellum  is 
smafi  and  dark-blue. 

The  elytra  are  elongated,  very  slightly  convex  above,  attenuated  at 
the  apex  and  striated.  The  striae  are  dosely  set  and  filled  with  deep 
punctures.    The  lateral  margins  are  dotted  with  a  few  fine  bristleB, 
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longer  at  the  apex.  The  pectus  and  abdomen  are  shining  blue,  ir?Ji 
the  sides  of  the  three  apical  segments  slightly  reddish,  ^e  legs  azi 
pale-yellow. 

From  Leydenburg,  Transraal. 

In  the  Collection  of  the  South-African  Museum. 

No.  64.   E.  METALLESCENS  (UOV.  SpOC.) 

jE*.  elongata,  suh-opaca,  obscure  cuprea\  epistame,  antennarum  Aoft 
pedibusque  rubro-fuscisj  elytrU  conctnne  punctato-itriatu. 

Long  7™-  ™-  lat  2>»-  ^' 

The  head  is  sub-rhombic,  plane  above,  separated  from  the  epistome 
by  a  deep  impression,  and  slightly  punctured.  The  epistome,  palpi 
and  antennae  are  reddish  black,  with  the  exception  of  the  three  fint 
articles  of  the  antennae  which  are  red.    The  antennae  are  very  long. 

The  prothorax  is  elongated,  convex  above,  truncated  in  front  and 
behind,  and  with  the  basal  margin  raised.  It  has  a  faint  longitudinal 
impression  in  the  centre. 

The  elytra  are  elongated,  linear,  slightly  convex  above,  attenuated 
at  the  apex  and  have  deep,  finely  punctured  striae ;  they  ar  ^  of  a  metallie 
somewhat  cupreous  hue,  slightly  less  deep  than  on  the  prothorax. 

The  underside  is  shining,  with  the  pectus,  apical  and  abdominal 
segments  and  legs  somewhat  reddish. 

From  Maritzbui^,  Natal. 

In  my  Collection. 

No.  65. — ^E.  FLAViPKNTHs  (nov.  spec). 

E.  ehngtxta,  nigra,  glabra,  antennis,  pedibus  protkoraeeque  picei$,  kit 
marginibiM  tenueflavis  ;  elytris  eoncinne  punctate striatis,  pidlideflatu. 

Long  9-10°*-  ^'  lat.  3-4°^-  "i- 

The  head  is  sub-rhombic,  punctured,  with  a  deep  impression  on  the 
vertex  and  separated  from  the  epistome  by  a  deep  impression.  The 
epistome,  the  labrum  and  the  antennae  are  black. 

The  prothorax  is  convex,  elongated,  smooth,  slightly  ampUated  on 
the  sides,  truncated  in  front  and  behind,  and  with  the  basal  margin 
raised.  It  is  shining  black  above,  with  the  apical,  basal  margin,  and 
also  the  underside  yellow. 

The  elytra  are  four  times  the  length  of  the  prothorax,  broader  at 
the  base,  linear,  convex  above,  slightly  attenuated  at  the  apex  and 
with  closely  set,  finely  punctured  striae.  The  lateral  margins  have  a 
few  slender  bristles  longer  near  the  apex.  The  underside  is  shining. 
The  pectus  and  abdomen  are  black  in  the  male,  the  three  basal  seg- 
ments of  the  abdomen  reddish  in  the  female ;  legs  black,  shining. 

From  Leydenburg,  Transvaal. 

In  the  Collection  of  the  South-African  Museum. 
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l<7o.    66.  — B.  PROXiMA  (nov.  spec). 

^.   eJongata,  virtdt-aenea,  glahray  supra  mh-nitida ;  eapite  prothoraceque 
vtrtdt'Oen&o  ;  elyiru  conctnne  punctato-striatis,  palUde  fla/ois, 

Ix>ng.  9»-  »•  lat.  3j^-  ^, 

The  head  is  coppery  green,  sui-rhombic,  punctnred ;  the  labrum 
acuminated,  the  epistome  separate  from  the  head  by  a  deep  impression  ; 
tlie  palpi  and  antennae  are  reddish  at  the  apex. 

The  prothorax  is  oblong,  very  convex  above,  the  convexity  greater 
iiL  the  female,  rounded  on  the  sides  and  with  l^e  basal  margin  dis- 
tinctly raised.     It  is  smooth,  shining,  coppery  green. 

The  scuteUum  is  also  green  and  shining. 

The  elytra  are  pale  yellow,  broader  than  the  prothorax,  linear, 
slightly  attenuated  at  the  apex,  convex  above,  the  convexity  greater 
in  the  female,  and  with  finely  punctured  striae.  The  suture  in  the 
female  is  green  below  the  scutellum  and  the  outer  margins  have  a 
few  bristles  longer  near  the  apex.  The  underside  and  legs  are  bril- 
liant dark-green. 

In  some  specimens,  the  underside  of  the  prothorax  and  also  some 
of  the  abdominal  segments  are  re4dish,  but  those  characters  are  sub- 
ject to  great  variations. 

Js  allied  to  the  preceding  species,  but  differs  in  the  shape  of  the 
prothorax  which  is  shorter  and  more  globose. 

From  Knysna,  Cape  Colony. 

In  my  Collection. 

No.  67. — ^E.  UNicoLOB  (nov.  spec.) 

E.  elongata,  ohscure  eyanea,  mih-nitida,  pilis  longis  erectis  inaequdliter 
adap&rBa\  antennii  palpisqite  nigri9\  prothorace  transversa ,  apice  suh-mar- 
ginato ;  elytris  leviter  scrohiculatis. 

Long.  9"^-  ™-  lat.  4°^*  ™- 

The  head  is  broad,  slightly  hirsute,  punctured,  separated  from  the 
epistome  by  an  arcuated  impression;  the  labrum  is  quadrate,  the 
antennae  and  palpi  black. 

The  p7  0thorax  is  nearly  quadrate,  slightly  attenuated  at  the  base 
and  rounded  on  the  sides,  which  are  marginated,  truncated  in  front  and 
behind,  with  the  basal  margin  slightly  raised,  convex  above,  as  broad 
as  long,  and  with  a  small  transverse  impression  in  the  posterior  part 
of  the  disc  which  is  irregularly  punctured  and  covered  with  long 
erect  thin  hairs.    The  scutellum  is  black. 

The  elytra  are  broader  than  the  prothorax,  linear,  convex,  deeply 
and  irregularly  punctured,  and  covered  with  blackish  erect  hairs. 

The  underside  and  legs  are  very  shining,  the  latter  slightly  hirsute. 

I  believe  this  species  to  be  the  E,  unicolor  of  Dejean's  catalogue. 

Captured  in  Koeberg,  Cape  Colony. 

In  my  Collection. 
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Family :  ANTHICIDiE : 

Gen.   FOBMIGOMUS,  Lafert^. 

No.  68. — F.  KUFB8CEN8  (nov.  spea) 

F.  nitidm,  rufiseem,  pares  pUosits,  prothorace  pdUide^rubro,  antiee 
inflatOf  postiee  attenuator  elytru  rufeseentibus,  vage  punctati*,  pant  humerm 
deprems,  pilis  nonnulis  pallidis  ohsitts. 

Long,  4J-5"*™-  lat.  IJ-li  ™"*- 

The  head  and  antennae  are  reddish ;  the  prothorax  is  of  a  lighter 
hue,  shining,  very  oonvex,  and  rounded  anteriorly,  yeiy  much  narrowed 
near  the  base  and  has  a  deep,  hollow,  impression  on  eithe^  side  of  the 
posterior  part  of  the  outer  margin.  It  is  punctured,  and  from  Uie 
punctures  spring  short,  decumbent,  paiid  hairs. 

The  elytra  are  infuscated,  ovate,  and  elongated ;  they  have  a  de^ 
transversal  impression  behind  the  shoulders,  and  are  vaguely  punctured 
and  covered  like  the  prothorax  with  decumbent  bristles,  a  little  longer 
than  on  the  latter. 

The  imderside  and  leffs  are  pale  red,  the  anterior  tibisd  are  strongly 
toothed  underneath  in  the  three  specimens  in  my  possession.  It  is 
doubtless  an  attribute  of  the  male  because  some  specimens  of  F, 
rubrieollis  to  which  the  rufesceiM  is  closely  allied,  in  my  collection  have 
the  same  tooth  although  not  quite  so  developed.  Laf  erte  described  the 
rubrieollis  from  female  specimens. 

From  Maritzburg,  Natal. 

In  my  Collection. 

Gen.  NoTOxus,  Qeoffroy. 

No.  69. — ^N.  SBRiCETJs  (nov.  spec.) 

N,  pallide-testaeeus,  pilis  sericeis  dense  tectus ;  prothorace  suhi^harieo^ 
comu  angustOf  elongatOy  serrato ;  elytris  punctatis^  singula  plaga  panVy 
tratisversalif  nigra,  omato  ;  antennis  pedihusqtie  testacein. 

Long  2\^'  ^-  lat  1  »•  ^' 

The  head  is  blackish,  the  eyes  large,  granulated,  the  antennae  pale* 
yellow. 

The  prothorax  is  sub<spherical,  pale-yellow,  covered  with  a  long 
silky  pubescence,  the  thoracic  horn  is  long  and  strongly  serrated  on 
the  sides. 

The  elytra  are  pale-yellow,  punctured  and  covered  like  the  prothorax 
with  a  silky  pubescence  ;  towards  the  middle  there  is  on  each  elytron 
4  transverse  blackish  patch  slightly  sinuated,  which  begins  at  a  little 
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distance  from  tlie  suture  reachea  the  margin  and  follows  it  to  a  little 
distance  from  the  apex.  This  patch  is  partially  hidden  by  the 
pubescence. 

The  pectus  and  abdominal  segments  are  inf  uscated,  the  legs  are 
pale  yellow. 

From  Hex  Biver,  Gape  Colony. 

{n  my  (Collection. 


Family :  MELOIDiE. 

Gen.  Melob,  Liim6. 

No.  70. — M.  HOTTBNTOTus  (nov.  spec.) 

M.  cyaneuBy  nitidm^  anUnnis  Umgis^  articuh's  o^7  in  tnare  incrasaatisy 
eofnpressis ;  prothoraes  ehngato,  profunde  punctato  ;  elytris  aciculatis. 

Long.  13-22"*'  »•  lat.  4-7"-  »• 

The  head  is  deeply  punctured  and  separated  from  the  epistome 
by  a  longitudinal  impression  ;  the  antennae  are  long  reaching  as  far 
as  the  middle  of  the  elytra ;  in  the  male  the  5  and  7  article  are 
enlarged  and  compressed,  the  6,  the  largest  of  the  three  is  hoUowed ; 
the  palpi  are  black  and  slightly  infuseated  at  the  tips. 

The  prothorax  is  deeply  punctured,  slightly  convex  on  the  upper 
side,  attenuated  near  the  base  the  margin  of  which  is  slightly  sinuated ; 
above  the  basal  margin  is  a  slight  depression,  and  the  outer  sides  are 
perpendicular. 

The  elytra  are  broader  than  the  prothorax  and  three  times  as  long. 
They  diverge  greatly  from  the  middle  and  are  finely  aciculated.  The 
abdomen  and  underside  are  finely  punctured. 

The  legs  are  coppery  dark-blue,  the  tarsi  are  veiy  slightly  hirtose 
underneath. 

From  Port  Elizabeth,  Cape  Colony,  and  Leydenberg,  Transvaal. 

In  the  Collection  of  the  South-African  Museum. 

No.  71. — ^M.  CAFFBB  (nov.  spec.)  ' 


r.  cyaneo-purpurMcem  ;  antennis  brevihuSy  oapite  profhoraceqne  profunds 
punctato f  hoc  in  medio  profunde  canaliculato ;  elytrin  nfriato-ruguhsiij  stn'iit 
undulatis ;  subtus  eyaneu9. 

Long  16-25«-  "»•  lat.  5-8"-  =^- 

VOL.  III.  o 
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The  head  has  broad  irregular  punctures,  and  is  separated  from  the 
•pistome  by  an  arcuated  impression ;  on  the  vertex  is  a  veiy  con- 
spicuous gproove.  The  antennae  are  black  and  short,  only  reaching  the 
base  of  the  prothorax. 

The  prothorax  is  very  deeply  and  irregularly  punctured,  broad,  a 
little  longer  than  broad,  the  outer  margins  are  almost  straight,  the 
sides  perpendicular  and  the  basalmargin  strongly  sinuatedin  the  centre ; 
it  is  plane  above  and  on  the  middle  of  the  disc  there  is  a  deep  groove 
reaching  from  apex  to  base. 

The  ^ytra  are  short,  blueish-purple  like  the  head  and  prothorax, 
and  strongly  striated,  with  the  striae  rugose  and  undulating. 

The  abdomen  and  underside  are  dark  blue  and  finely  punctured. 

Allied  to  M,  angulatus. 

From  Maritzburg,  Natal,  and  Leydenberg,  TransvaaL 

In  the  Collection  of  the  South  African  Museum  and  in  my  own. 


Family:  CURCULIONIDAE. 

Tribe :  Brachyderidae,  Lacord. 

Group  :  TanymecidaB. 

Oen.  FOLTCLOEIS  Sohdnherr. 

* 

No.  72. — ^P.  MACULAT0S  (nov.  spec.) 

C,  ohlonguSy  nigtr^  squamulis  Hlaceo-ochracm  adspersus;  rastro  tulcato, 
thorace  leviter  rotundato-ampliaiOy  apiee  comtricto^  laterihun  littirij^ 
trihus  in  elytris  densius  cretaeeO'Squatnogi^, 

Long.  11.  12.  "a.m.  lat.  4  °^m- 

The  head  is  finely  punctured,  sub-quadrate,  black  covered  with 
short  hairs  and  also  a  few  scales ;  the  rostrum  is  longer  and  a  little 
narrower  than  the  head,  and  has  a  deep  longitudinal  sulcus  in  the 
middle  which  does  not  reach  the  apex ;  the  eyes  are  globose,  large ; 
the  antennae  greyish  and  pilose  could  reach  no  further  than  the 
middle  of  the  prothorax. 

The  prothorax  is  longer  than  broad,  truncated  in  front  and  behind, 
sHghtly  ampliated  in  the  middle,  a  little  narrowed  at  the  apex,  convex 
above,  punctured,  and  covered  with  small  cretaceous  scales  very  dense 
on  the  outer  margins.    The  scutellum  is  obtusely  triangular  and  scaly. 

The  elytra  are  but  slightly  rounded  at  the  humeral  angles,  one  half 
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iDroader  than  the  prothorsx,  not  ampliated  in  the  middle,  rounded  at  the 
apex,  with  the  apical  suture  acuminated  and  slightly  pilose.  They  are 
seated,  the  striae  filled  with  punctures  deeper  at  tiie  base,  and  there 
Are  also  some  scattered  scales  forming  three  aense  patches ;  the  first,  a 
little  before  the  middle,  reaches  from  the  outer  margin  to  about  the 
middle  of  the  disc ;  the  second  is  round  and  placed  near  the  suture,  a 
little  beyond  the  middle ;  the  third,  the  smallest  of  the  three,  is  dose 
to  the  outer  margin,  a  little  before  the  apex.  The  underside  is  black, 
scaly,  the  legs  hairy  and  reddish. 

In  some  speciinens,  the  first  transverse  band  ascends  the  outer  mar- 
gins and  reaches  the  shoulders. 

From  the  Zambesi  Eiver,  captured  by  the  late  Dr.  Bradshaw. 

In  the  Collection  of  the  South-African  Museum  and  in  my  own. 

No.  73. — C.  YABXEGATUS  (UOV.  SpOC.) 

C.  ohhngm,  nigefy  squamis  ochrac&is  vestitus ;  rostra  suleato,  protharaee 
rotundato-ampliatOf  antics  Uviter  consMcto;  elytru  punetato-itriatisy  apiee 
mtb-muertmatts. 

Long.  13-14™-  "*•  lat.  5^-  ™- 

llie  head  is  sub-quadrate,  black,  hairy  and  scaly.  The  rostrum  is 
▼ery  little  longer  than  the  head.  It  has  a  deep  groove  in  the  middle 
which  does  not  reach  the  apex  and  continued,  though  smaller,  on  the 
anterior  part  of  the  head.  The  eyes  ar^  globose,  the  antennae  reddish 
at  the  base,  grey  and  pilose. 

The  prothorax  is  longer  than  broad,  tnmcated  in  front  and  behind, 
rounded  and  slightly  ampliated  on  the  sides,  a  little  attenuated  in  front, 
finely  punctured  and  covered  with  ochraceous  scales. 

The  elytra  are  nearly  twice  as  broad  as  the  prothorax,  the  himieral 
angles  are  strong  and  a  little  rounded ;  they  are  straight,  rounded  and 
hardly  acuminated  at  the  apex,  the  apical  suture  has  a  small  tooth. 
Thev  are  convex  above,  striated,  the  striae  punctured ;  the  punctures 
are  deeper  near  the  base,  and  the  interstices  are  covered  with  ochraceous 
more  or  less  dense  scales.  The  underside  is  black,  very  scaly ;  the 
legs  are  reddish,  hairy. 

General  facies  of  the  preceding  species,  but  more  robust. 

From  the  Zambesi  Biver.     Captured  by  Dr.  Bradshaw. 

In  the  Collection  of  the  South- African  Museum  and  in  my  own. 

» 

Gen.  Btpomscbs,  Schdnherr. 

No.  74. — H.  IHFRS8SI0OIXI8  (nov.  spec.) 

Zr.  nigeTf  sttb-nitiduSy  squamulis  nonnulis  grineU  puree  vestttus;  eapite 
rostroque  profunde  canaliculatisy  prothorace  travwersim  pone  hasin  late 
impretsOf  antice  longitudinaliter  sulcato ;  elyiris  oblongiSy  apiee  acuminatisy 
profunde  punctato-ntriatie^  inientitiis  mk-convexu, 

o  2 
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Long.  12™  °»lat.  4°^» 

The  head  is  sub-quadrate,  plane,  witk  a  very  deep  median  grooTe 
continued  on  the  rostrum  and  reaching  nearly  the  apex  ;  the  xbstnzm 
is  slightly  deflexed  and  angular,  very  little  longer  than  the  head, 
finely  rugose,  slightly  hairy  at  the  apex;  the  eyes  are  globose,  and 
very  prominent. 

The  prothorax  is  as  broad  as  long,  and  rugose ;  it  has  a  very  deep 
transverse  impression  near  the  base  and  a  longitudinal  groove  in  the 
middle,  beginniug  a  little  beyond  the  apex^ 

The  elytra  are  oblong,  attenuated  from  the  median  part  towards  the 
apex,  broader  at  the  base  which  has  the  humeral  angles  developed 
in  a  distinct  ccJlus ;  they  are  convex  above,  striated,  the  strise  de^j 
and  broadly  punctured,  the  punctures  are  less  deep  at  the  extremity 
of  the  elytra ;  the  interstices  are  moderately  convex,  and  dotted  witli 
a  few  very  small  whitish  scales. 

The  underside  and  legs  are  clothed  with  very  fine  greyish  hair. 

From  the  Zambezi  Eiver. 

In  the  Collection  of  the  South  African-Muaeum  and  in  mj  own. 

No.  75. — H.  MODBSTUS  (nov.  spec.) 

H,  niger^  squamosis alhido-opaltnis  vsstitus ;  eapite rostropte eanaliculdii; 
protharace  modice  ehngatoy  supra  canvexo,  ienniter  canaliculatoy  in  medu 
disci  utrinque  impresso ;  elytris  ehngatisy  apiee  rotundatis. 

Long.  10"^-  ™-  lat.  3»-  ™- 

Densely  covered  with  greyish-white  scales  of  an  opaline  hue.  The 
rostrum  is  slightly  deflexed  at  the  apex,  hardly  longer  than  the  head; 
it  has  a  small,  yet  deep  g^ove  reaching  the  base  of  the  head,  and 
also  a  curved  impression  on  either  side.  The  head  is  plane,  densely 
covered  with  scales,  like  the  rostrum.  The  eyes  are  large,  globose 
and  prominent. 

The  prothorax  is  a  little  longer  than  broad,  densely  covered  wita 
scales,  rounded  on  the  sides,  truncated  in  front  and  behind,  very  1M€ 
convex  above ;  it  has  a  longitudinal  median  impreBsion  and  another 
transversal  one  in  the  middle  of  the  disc  partly  mddeh  by  die  scales. 
The  scutellum  is  triangtdsr. 

The  elytra  are  broader  bv  one-half  than  the  prothorax  at  the  base, 
straight,  rounded  and  slightly  attenuated  at  the  apex,  modetnUij 
convex  above,  and  finely  striated,  with  the  striee  punctured. 

The  underside  and  legs  are  slightly  pilose  and  scaly. 

From  Potchefstroom,  Transvaal. 

In  my  Collection. 
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Tribe:  BRXCHYCERIDAE. 


Oen.  Baaghycebus,  Olivier. 
Vio.  76. — ^B.  TURsio,  Pascoe. 
"Variety :  insionis.    PI.  2.  fig.  3. 

liong.  23^-  »•  lat.  12=^-  «• 

Ovate,  blacky  covered  with  a  cretaceous  white  coating. 

The  heeui  between  the  superciliary  ridge  has  a  fuscous  squsmose 
coating.  On  the  middle  of  the  disc  of  the  prothorax  is  an  almost  smooth 
longitudinal  ridge,  and  on  the  anterior  part  two  obtuse  denuded  crests 
forming  a  triangle. 

The  elytra  are  globose,  covered  with  a  whitish  substance,  but  they 
are  evidently  punctured.  Necu:  the  shoulders  are  two  denuded  spaces 
on  each  elytron,  containing  round,  fulvous,  white-circled  spots  and 
another  in  the  posterior  part  near  the  suture. 

The  size  of  the  denuded  space  and  the  nimiber  of  ocelli-like  spots 
contained  therein  seem  to  be  subject  to  much  modification. 

From  Damaraland. 

In  my  Collection. 

No.  77. — ^B.  iNTERMEDius  (uov.  spec.) 

B.  ovatuSf  niger,  rostfo  itnpresiOf  marginihus  elevatis ;  prothorace  utrinque 
gpinosOj  rugis  iuahus  darsaiihus  elevatis  carintdam  includmtihus  tnstructo ; 
elytrU  avails,  canvezis,  v&rrucosis,  mactdis  ferrugineo-squamosU  mb  seriatim 
posUis,  ornafts. 

Long.  19-23™-™-  lat.  lO-U^-^- 

The  rostrum  is  long,  impressed  in  the  middle ;  the  lateral  margins 
are  raised  and  separated  from  the  head  by  a  deep  arcuated  impression. 
The  head  is  small,  and  has  a  longitadincd  impression  on  the  vertex, 
and  is  depressed  on  either  side,  ^e  eyes  are  perpendicular,  depressed, 
and  have  a  thin  superciliary  ridge. 

The  prothorax  is  narrowed  in  front  and  behind,  the  sides  are  pro- 
duced in  an  acute  spine ;  it  is  strongly  tuberculated  above,  and  in  the 
middle  there  is  a  deep  cavity  formed  by  two  raised  semi-tuberculated 
ridges  interrupted  in  the  middle,  curved  in  the  anterior  and  straight 
in  the  posterior  part  and  with  a  small  straight  ridge  in  the  middle. 
On  each  side  of  the  disc,  between  the  lateral  spine  and  the  median 
ridge,  there  is  a  conspicuous,  elongated,  squamose,  ferruginous  patch. 

The  elytra  are  ovate,  very  convex,  slightly  declivous  at  the  apex, 
more  elongated  in  the  female  than  in  the  male.    The  sides  are  deeply 
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gunctured  and  the  upper  surface  is  dotted  with  small  round  gianule- 
ke  tubercles  irregularly  disposed  but  forming  however,  two  distinct 
lines  on  each  elytron.  The  suture  is  dotted  on  either  side  with  semi- 
conspicuous  tubercles.  Squamose  ferruginous  dots  are  disposed  in 
series  more  regular  on  the  disc  than  on  the  sides. 

The  underside  is  black,  with  the  sides  of  the  abdominal  segmentB, 
the  pectus,  coxae  and  the  underside  of  the  tibiae  coated  with  cinnabar^ 

red  scales. 

Allied  to  B.  apterus,  var.  Dregei,  by  the  sculpturing  of  the  head  and 
prothorax  and  to  B,  tnioulatw  by  the  general  form. 

From  Leydenberg  and  Kustenberg,  Transvaal. 

In  the  Qollection  of  the  South- African  Museum,  and  in  my  own. 


jJq,  78. — ^B.  SQUAMOSUs,  (nov.  spec.) 

PI.  2,  fig.  4. 

B,  ovatus,  niger,  supra  sqtuimulis  fMco-einereis  inaqualit^  ohnitu; 
Jronte  arcuatim  impressay  supra  oeulos  cristate ;  protharaee  sukato  in  medio, 
lateribtis  acute  spinosis;  etytris  confertim  granutatis^  maculis  stlaceo- 
squamosis  omatis. 

Long.  24™-  ^-  lat.  14™-  '"• 

The  head  is  a  little  broader  than  long,  and  punctured.  It  has  a 
transverse  impresdon  forming  a  ridge  above  the  eye  and  is  separated 
from  the  rostrum  by  a  deep  arcuated  groove.  The  eyes  are  veiy 
depressed  and  cordiform.  The  rostrum  is  twice  the  length  of  the 
head,  much  enlarged  and  plane  at  the  apex,  canaliculated  from  the 
base  to  the  middle  and  has  a  few  bristles  at  the  apex.  The  extremity 
of  the  rostrum  and  the  head  between  the  eyes,  are  scaly. 

The  prothorax  is  convex,  a  little  broader  at  the  base,  and  with  tiie 
outer  sides  projecting  in  a  sharp,  long,  conical  spine.  It  is  covered 
with  rounded  confluent  tubercles,  and  has  a  deep  cavity  in  the  centre, 
deeper  and  broader  in  the  anterior  part  of  the  base,  and  also  two  deep 
impressions  on  each  side  of  the  cavity.  The  median  groove,  the  upper 
side  of  the  prothorax  including  the  spines,  and  the  whole  of  the 
underside  of  the  prothorax  are  coated  with  glossy,  yellowish  scales. 

The  elytra  are  not  broader  than  the  prothorax  at  the  base,  much 
rounded  in  the  middle,  ovate,  very  convex,  and  covered  with  round 
setifer  tubercles  and  with  six  lines  on  each  elytron  of  silky  raised  spots 
forming  a  somewhat  cloudy  design  on  the  disc.  The  scaly  niots  of 
the  first  and  second  line  from  the  suture  are  more  raised  than  the 
others  and  interspersed  with  a  few  shining  tubercles.  The  underside 
is  punctured  and  scaly.  The  ventral  segments  have  two  lateral  and 
one  median  series  of  reddish  spots.  The  legs  are  strong,  black, 
covered  with  very  short  thick  bristles.  The  posterior  tibiae  have  on 
the  outer  pftrt  two  curved,  long,  conical  spurs,  the  upper  twice  longer 
than  the  other. 
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Judging  from  the  description  only,  this  species  must  be  very  near 
to  B.  ochreO'9i^natus,  Fi^aeus.  But  Professor  Aurivilius  of  the 
Stockholm  Museum,  who  has  kindly  compared  my  specimens  with 
tliose  in  that  Museum,  declares  it  to  be  a  different  species. 

Pound  in  the  Collection  of  the  late  Mr.  Anderson,  and  probably 
c&ptured  in  Damaraland. 

In  my  Collection. 


No.  79. — ^B.  Albotbctus  (nov.  spec.) 

PI.  2.  fig.  5. 

£.  oblongo-ovatuSf  niger,  indumento  alhido  Uetm ;  roBtro  plano^  Uviter 
carinato,  boat  divaricato^  punctato  ;  prothoraee  profunde  eanaliculato,  apice 
tuhereulato,  posticelaevty  nitido,  hUribus  ohtme  sqiMtnoais;  elf/iris  stth-laevtlma, 
indumenta  Mido  tetfis,  vittis  in  singuh  sex  denudatis. 


Long.  lO^^m-  lat.  10m.m. 

Black,  covered  with  whitish  squamosities.  The  rostrum  is  sinuated 
on  either  side,  slightly  raised  in  the  middle,  with  the  basal  median 
part  deeply  impressed  so  as  to  form  a  callus  on  either  side.  It  is 
smooth  and  shining  in  the  middle,  punctured,  and  with  the  sides  and 
apex  covered  with  short  hairs  and  scales.  The  head  is  small  and 
separated  from  the  rostrum  by  a  deep  transverse  impression. 

The  prothorax  is  convex,  punctured  in  the  anterior  peurt,  smooth  and 
shining  black  (denuded)  behind,  a  little  narrowed  in  front,  broaden- 
ing diagonally  and  produced  in  an  obtuse  conical  spine  on  either  side, 
from  there  tapers  towards  the  base,  the  margin  of  which  is  arcuated 
and  broader  dian  the  apical  one ;  there  is  a  deep  median  groove  in  the 
disc,  deepening  towards  the  base.  On  each  side  of  the  groove  the  disc 
is  very  much  raised,  forming  two  large  smooth  caUosities;  it  is 
sinuated  at  the  base,  and  slightly  overhangs  it.  The  median  groove, 
the  lateral  sides  which  are  lightly  tuberculated,  and  the  underside  of 
theprothorax  are  coated  with  white. 

The  elytra  are  three  times  the  length  of  the  prothorax,  not  much 
broader  at  the  base,  rounded  and  a  lit^e  enlarged  beyond  the  humeral 
angles,  declivous  at  the  apex,  con  f  ex  above,  and  each  elytron  has  six 
raised  smooth  lines.  They  are  covered  with  white  squamosities,  but 
the  suture,  the  first  line,  which  does  not  begin  quite  at  the  base,  the 
2  and  4th  discoidal  and  the  two  lateral  ones  are  denuded  and  shining. 
The  interstice  between  the  first  and  second  line  is  denuded  as  far  as 
the  top  of  the  declivity.  The  underside  is  squamose  and  denuded 
here  and  there. 

The  general  fades  is  that  of  B,  eordiger.  The  cretaceous  covering 
is,  so  far  as  I  know,  restricted  in  that  genus  to  the  present  species, 
B,  ohlmgwi  Fahr.  &  B.  tursto.  It  is  doubtless  useful  to  the  insect  for 
concealment,  and  Mr.  Th.  Ayres,  from  whom  I  got  my  specimens  of 
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B.  abhngusj  mfoims  me  that  ke  captured  them  in  the  white  ooxolla  of 
the  Aroid  Miehardda  aeihiopiea. 

From  Diguaxaland. 

In  my  Oolleotion. 

No.  80. — B.  IHPRE88I00LLI8  (nov.  spec.) 

PI.  2.  fig.  1.  and  1.  a. 

B.  ohlon^y  niger,  Bquamulis  terr«ni%  intuitu ;  ro^tro  hngo^  ntb-ewraU, 
€<malicttlato  ;  orhitts  planis;  protharace  quadrato^  antiee  forHUr  impreno^ 
angulU  in  eallo  magna  impres9umem  Uviter  impendent^  productis^  auU 
tn&diutn  canalictdato  ;  elytru  rude  reticulatUy  supra  triseriatim  tuhercvUatU, 
tuberetdis  exterioribus  posticisque  coniciSy  acutisy  wtiferu ;  femoribut  tibtU 
iarsisque  cinnamoneo-squamosts. 

Long.  25-27«»«-  lat.  12-13»-»-  ♦ 

The  rostrum  is  very  long,  curved,  twice  broader  at  the  apex  than  at 
the  base,  marginated  in  the  middle,  canaliculated  posteriorly,  and 
squamose.  The  head  small,  punctured,  squamose,  separated  from 
the  rostrum  by  an  arcuated  impression  has  no  superciliary  ridge. 

The  prothorax  is  deeply  impressed. in  front  on  either  aide,  and  has  a 
raised  part  in  the  middle  that  looks,  seen  from  above,  like  the  con- 
tinuation of  the  head  ;  it  is  not  broader  than  the  latter  and  is  deeply 
grooved,  the  groove  reaching  only  the  third  anterior  x>art  of  the  disc. 
The  outer  sides  are  produced  in  a  large  semi-obtuse  callus  formed  by 
the  agregation  of  several  tubercles.  They  are  slightly  attenuated 
towards  the  base,  and  run  at  right  angles  with  the  end  of  the  median 
discoidal  groove,  giving  to  the  prothorax  a  trapezoid  shape.  The 
posterior  two  thirds  of  the  disc  are  plane  and  have  large  punctures 
filled  with  a  brown  substance. 

The  elytra  are  twice  and  a  half  the  length  of  the  prothorax,  not 
much  larger  at  the  base,  increasing  to  twice  the  width  of  the  latter 
immediately  beyond  the  middle.  They  are  roughly  reticulated  and 
each  one  has  on  the  disc  three  rows  of  conical  tubercles  carrying  a 
few  short  fulvous  bristles.  These  tubercles,  nine  in  number  in 
the  first  row  from  the  suture,'  are  small  near  the  base  and  become 
larger  near  the  declivity;  the  three  posterior  ones  are  the  largest; 
the  second  row  has  only  six  tubercles  and  there  are  seven  in  the  uiird 
(the  basal  one  beginning  right  above  the  coxae  of  the  median  legs) 
which  coalesces  under  the  second  line  with  the  first,  this  line  alone 
reaching  the  apex. 

The  underside  is  black  and  has  a  few  scattered  squamose  hairs. 
The  legs,  antennae  and  tarsi  are  covered  with  a  cinnamon  squamose 
coating,  and  the  legs  are  dotted  with  a  few  brown  bristles. 

In  one  specimen  in  the  Collection  of  the  South  African  Museum  the 
outer  row  of  tubercles  has  become  almost  obsolete  and  the  tubercles 
of  the  first  and  second  row  are  very  bhint.  The  whole  body  is  oovered 
with  a  dense  brown  substance. 
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l^om  Bustenberg  and  Leydenberg,  Transraal,  and  Bathurst^  Cape 
Oolony. 

In  the  Colleotion  of  the  South- African  Museum  and  in  my  own. 

WTo.  81. — B.  LOBATicoLLis  (nov  spec.) 

PI.  2.  Pig.  2. 

J?.  ohkmpUi  ni§er,  fusco-squamoms ;  roitro  disperse  punctata,  hast  tuber ^ 

eulato;  prothoraee  hreviy   canaliculato,   apice  profunde  hi-sinuato,  vertice 

eruttato,  lateribus  vaide  elevatis,  supr,a  late  sulcata,  tuberculis  conieis  con^ 

fertifn  ohsito;  elytris  fuscis^  singuhplaga  laterali  albida  tuhereulisque  settferis 

in  serie  quinquplice  positis,  ohsito, 

liong  19»-  ^'  lat.lO"*-  »*• 

Oblong,  black,  covered  with  brown  squamosities  and  with  a  white 
longitudinal  band  on  each  side.  The  rostrum  is  large,  thick  at  the 
apex,  and  has  two  short  tubercles  above  the  place  of  insertion  of  the 
antennse,  a  smalf  raised  line  in  the  middle  and  the  basal  margins 
produced  in  two  acute  spines.  It  is  separated  from  the  head  by  a 
very  deep  and  broad  impression.  The  head  is  very  small  and  has  an 
impression  in  the  centre.  The  eyes  are  lateral,  depressed,  and  with- 
out any  superciliary  ridge.  Both  head  and  rostrum  are  covered  with 
whitish  squamosities. 

The  prothorax  is  deeply  lobated  at  the  apex  and  has  a  tubercle  on 
each  side  forming  a  sort  of  crest ;  the  sides  are  much  raised,  produced 
obliquely  upwards  and  sloping  towards  the  median  groove.  It  is 
covered  with  closely  set  conical  tubercles,  and  densely  covered  with 
fulvous  squamosita. 

The  elytra  are  broader  than  the  prothorax,  moderately  convex, 
truncated  at  the  apex,  nearly  pcu^el  on  the  sides,  and  deeply  punc- 
tured, the  interstices  forming  on  each  elytron  five  dorsal  rows  of  raised 
conical  setif er  tubercles.  The  first  row  from  the  suture  is  the  most 
conspicuous ;  it  has  a  basal  callus  and  is  the  only  one  which  reaches 
the  apex.  Beside  those  five  rows  there  are  three  lateral  ones  not 
much  raised.  The  elytra  are  covered  with  a  fulvous  squamose  coating 
and  a  little  beyond  the  basal  callus  of  the  second  row  there  is  on 
either  side  a  white  squamose  ^and  covering  the  fourth  and  fifth 
interstice  and  on  the  vertex  of  the  declivity  there  is  also  on  both  sides 
of  the  suture  an  irregidar  spot  of  the  same  substance. 

The  underside  and  legs  are  covered  with  ochaceous  scales. 

Probably  from  Damaraland. 

In  jny  Collection. 

No.  82. — ^B.  sPEOiosxTs  (nov.  spec.) 

PI.  3,  fig.  1. 

j9.  ni^er,  transversus ;  rostra  suh-hrevi,  lata^  supra  ruffuhso,  basi  arcuata 
orbitis  eUvatis ;  prothoraee  utrinque  acute  spinasOy  in  disco  castis  dudbus 
sub-hvibtu  carinaque  media  eUvatis ;  elytris  sub-plicatis,  tuberculis  conieis 
dupliei  serie  in  singula  instructis, 

VOL.    III.  P 
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Long.  25."»-  «»•  lat.  13°»-  "^ 

The  head  is  short,  impressed  on  either  side,  and  has  a  raised  line  in 
the  middle ;  it  is  separated  from  the  rostrum  by  a  triangular  groove. 
The  eyes  have  a  prominent  superciliary  ridge.  The  sides  of  tbe 
prothorax  are  produced  in  a  long  and  strong  conical  spine,  the  point  of 
which  is  slighdy  directed  backwards.  It  is  rugose  on  the  upperside, 
emarginated  at  the  apex,  and  narrowed  in  front  and  behind  by  a  trans- 
verse impression.  The  anterior  part  of  the  disc  which  is  deeply  and  irregu- 
larly punctured,  has  a  round,  deep  impression  on  either  side,  and  in  the 
middle  there  are  two  ridges  almost  smooth  forming  an  oblong  cavity, 
the  centre  of  which  is  occupied  by  a  raised  line  denexed  at   the  apex. 

The  elytra  are  not  broader  than  the  prothorax  at  the  base,  bnt 
become  broader  immediately  behind  the  humeral  angles;  they  an 
almost  plane  above,  slightly  convex  and  attenuated  towards  the  apex 
which  is  abruptly  declivous.  They  are  rudely,  yet  not  deeply  plicated 
and  each  elytron  has  two  rows  of  tubercles;  the  first  one»  placed  in 
the  centre  of  the  disc,  reaches  only  the  top  of  the  declivity;  the 
tubercles  run  into  one  another  forming  a  smooth  line  from  the 
base  to  beyond  the  middle  of  the  disc  where  they  become  separated 
and  conspicuous.  The  tubercles  of  the  second  row  placed  on  the 
edge  of  the  disc  are  better  defined ;  they  are  sub-conical,  coaleaoe 
slightly  near  the  base,  and  are  larger  towards  the  extremity  of  the 
elytra  where  they  approach  the  suture  a  little  above  the  apex. 

The  underside  is  black,  and  has  a  few  squamose,  fuscous  markings 
on  the  lateral  segments  of  the  abdomen  and  also  on  the  coxae.  23l6 
legs  are  moderately  long,  strong,  black,  tuberculated  all  over,  the  tuber- 
cles are  setifer ;  the  posterior  tibiee  have  each  two  conical  curved  hook- 
like spines,  the  basal  one  is  the  largest  of  the  two. 

From  Namaqualand. 

Variety:  nanus. 

Long.  12-1 5m-  m.  lat  8-12™.  m. 

The  rostrum  and  prothorax  are  like  those  of  the  type,  but  less 
deeply  punctured  and  the  lateral  spines  are  smaller.  It  is  in  tii© 
sculpturing  of  the  elytra  that  it  mostly  differs.  They  are  much  more 
convex  abov^e,  the  discoidal  row  has  eight  tubercles,  the  first,  second 
and  third  basal  ones  alone  coalesce,  the  others  are  stronger  and  well- 
defined,  larger  near  the  declivity,  and  larger  though  less  oonical  than 
those  of  the  outer  line.  The  size  of  those  tubercles  is  subject  to  some 
variation  being  very  obtuse  in  some  specimens.  The  suture  in  a  nx^^ 
in  my  collection  shows  signs  of  rounded  tubercles.  The  legs  are  like 
those  in  the  type,  the  two  spines  are  very  small. 

The  convexity  of  the  elytra,  the  difference  in  the  shape  of  th^ 
tubercles  and  the  smaller  size  made  me  for  a  long  time  doubtful  of  it 
Deing  a  variety,  but  I  was  later  on  able  to  examine  a  larger  specimen 
which  united  the  type  with  this  variety. 

The  insect  is  however  sufficiently  distinct  to  be  known  under  the 
name  of  B.  specioms  var.  nanw. 

From  Worcester  and  Triangle  Station,  Cape  Colony. 

In  the  Collection  of  the  South-African  Museum  and  in  my  own. 
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No.  83. — B.  00N8IMIUS  (nov.  spec.) 

PI.  3  fig.  2. 

S.  7iigery  transversus,  rostro  hrevi,  latOy  supra  rugoso,  basi  arcuato,  arbttis 
elevatis ;  prothorace  utrinque  acute  spinoso,  lineis  duabus  interruptis  in 
medio  carinaque  ehvatis ;  elytrisj  profunde  ecrobiculatisy  ovatia,  modice 
convexis,  tttber cults  validis  dupliei  scrie  in  mngulo  imtructis. 

lionff.  22n».  m.  lat.  12™-  ». 

The  nead  and  rostrum  like  in  the  preceding  species.  The  eyes  have 
the  same  superciliary  ridge. 

The  sides  of  the  prothorax  are  produced  in  an  acute  conical  spine 
alightly  directed  backwards.  It  is  narrowed  in  front  by  a  tansverse 
impression,  tuberculated  on  the  disc,  and  in  the  middle  are  two  raised 
and  smooth  ridges  interrupted  in  the  middle  and  slightly  broader  in 
the  anterior  part,  forming  an  almost  parallel  cavity  occupied  in  the 
centre  by  a  smooth  and  thin  ridge. 

The  elytra  are  shghtly  broader  at  the  base  than  the  prothorax, 
ovate,  moderately  convex  above,  declivous  towards  the  apex  and  each 
elytron  has  two  series  of  weU  defined,  sub-conical  tubercles.  The  first 
series  placed  in  the  middle  of  the  disc  has  twelve  tubercles ;  the  two 
basal  ones  alone  coalesce,  the  fifth,  sixth,  and  seventh,  are  strong  and 
well  defined,  the  twelfth  reaches  a  little  above  the  apex  ;  the  lateral 
series  is  composed  of  ten  conical  acute  tubercles,  the  tenth  and  apical 
one  does  not  reach  any  further  than  the  tenth  of  the  first  series.  The 
suture  has  also  a  few,  irregular,  very  small  tubercles  on  either  side. 

The  legs  are  deeply  punctured  and  tuberculated ;  the  posterior  tibisd 
have  on  the  upper  outer  part  three  hook-like  spines,  the  basal  one 
longer  than  the  median  and  the  third  smaU. 

.  Although  the  diagnose  of  this  species  agrees  much  with  that  of  B. 
ipecio9U8,  the  general  facies  owing  to  the  ovate  form,  convexity  of  body 
and  well  defined  tubercles  is  very  different.  Those  two  insects  are 
nevertheless  closely  allied.  The  only  specimen  of  B.  consimilis  I 
possess,  has  lost  its  fulvous  coating  on  the  upper  side,  but  retains  some 
faint  marks  of  it  on  the  imderside. 

From  Beaufort- West,  Cape  Colony. 

In  my  Collection. 

No.  84. — B.  spnnPEs  (nov.  spec.) 

PI.  3,  fig.  4. 

B.  niger,  ovatu9,  rodrohngiusculo,  profunde  punctato^  crassOj  supra  rugoso, 
basi  arcuato  ;  capite  brevi,  orbitis  elevatis  ;  prothorace  utrinque  acute  spinosOy 
ttpinis  rectisy  supra  antice  sparse  tubercidatOj  postice  callo  magno  oblongo 
laevi  munitOf  in  d&rso  lineis  duabus  elevatis  earinulam  ificludentibus  munito*\ 
ehjtris  supra  modice  convexis,  avatis,  postice  Icviter  retusis,  tuberculis  validis 
nitidis  dupliei  serie  in  singulo  instructis. 

T   2 
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Long  l6™-»-  lat.  9°^™- 

Black,  ovate,  moderately  convex  above.  The  rostrum  is  moderaielj 
long,  deeply  punctured ;  it  has  an  aicuated  impression  in  the  base 
separating  it  from  the  head  which  is  small  and  has  a  superdliBiy 
ridge. 

The  lateral  sides  of  the  prothorax  are  produced  in  a  long'  straight 
acute  spine.  The  prothorax  is  narrowed  in  front  by  a  transverse  im- 
pression and  emarginated  on  both  sides  of  the  apex.  In  the  posterior 
pai*t  of  the  disc,  between  the  spine  and  the  medium  ridge,  there  is  a 
liaised  line  produced  into  a  smooth,  oblong,  shining  callosity  extending 
a  little  beyond  the  base,  and  in  the  middle  of  the  disc  are  tiero  large 
smooth  raised  lines  extending  from  the  apex  to  the  base  and  forming 
a  deep  oblong  cavity  occupied  in  the  centre  only  by  a  thin  ridge. 

The  elytra  are  ov  "te,  elongated,  moderately  convex,  covered  vn& 
short  rounded  tubercles  almost  obsolete,  slightly  declivous  at  the  apex 
and  each  elytron  has  two  series  of  large  conical  shining  tubercdes ;  the 
first  row  in  the  middle  of  the  disc,  has  six  ;  the  two  basal  ones  are 
elongated  and  coalesce  slightly,  the  other  four  are  placed  at  equal 
distance  from  one  another,  me  last  one  reaches  a  little  above  the  apex. 
The  outer  series  has  only  five  tubercles ;  the  humeral  one  is  small, 
the  other  four  conical  and  acute,  the  last  one  reaches  a  Httle  below  tiie 
fourth  tubercle  of  the  discoidal  Hne. 

The  underside  is  black,  punctured,  and  has  a  few  fuscous  sqnamosi- 
ties.  The  legs  are  strongly  tuberculated,  massive,  the  tubercles  are 
setif er.  The  fore  tibiae  have  a  few  irregular  spines,  and  the  median 
and  posterior  ones,  rows  of  short,  conical,  setifbr,  regularly  disposed 
tubercles.  Each  posterior  tibia  has  one  conspicuous,  moderately  long, 
hook-like  spine. 

Although  allied  to  the  two  preceding  species  it  differs  much  from 
them  by  the  sculpturing  of  the  prothorax,  the  ovate  body  and  the 
disposition  of  the  tubercles. 

From  Worcester,  Cape  Colony. 

In  my  Collection. 


No.  85. — B.    CBISTATTTS  (UOV.  SpOC.) 

PI.  2.  fig.  7. 

B.  ohhngo  ovatiM,  nig&r^  fusco-ochraceo  lutosus  ;  ro8tro  hast  Urtrngulnto, 
f route  retu%ay  orhitis  voids  elevaits;  prothorace  suh'tranwerso,  lateribus  in 
spinam  productis ;  dorso  elevatoy  in  medio  carinulato,  utrinque  criitis  dmktu 
tridentatis  fascieulosisque  antice  munito  ;  elytris  tuberctdis  quinqvpliee  serie 
fasciculisque  hnqis  in  singulo  instructis. 

Long.    15o^"^-  lat.  8'^'"- 

Oblong,  black,  covered  with  fuscous-brown  squamosities.  The 
rostrum  is  short,  very  broad  at  the  apex,  strongly  narrowed  at  the 
base ;  it  has  a  median  raised  line  culminating   on  the  base  into  a 
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raised  tubercle;  tke  lateral  margins  are  produced  in  three  eon- 
spicuoufi  teeth.  The  head  is  broader  than  the  rostrunl)  separated  from 
it  by  a  Tery  deep  impression,  punctured,  and  with  the  superciliary 
ridges  very  much  raised. 

The  prothorax  is  short,  subrparallel,  strongly  emarginated  at  the 
apex,  deeply  punctured  and  tuberculated  on  the  sides  which  are  pro- 
duced in  a  semi-acute  spifte  ;  the  disc  is  much  raised  and  ridged  in  the 
centre;  on  each  side  are  two  three-dentate  transverse  tubercles 
placed  at  a  short  distance  from  one  another,  and  forming  two  con- 
spicuous crests,  and  with  a  fascicle  of  long  brownish  hairs  in  front  of 
tne  apical  crests. 

The  elytra  are  oblong,  slightly  declivous  at  the  apex,  deeply  punc- 
tured, each  elytron  has  five  series  of  raised,  sub-conical, 
tubercles.  The  first,  third  and  fifth  series  are  the  most  raised  and 
the  basal  tubercle  of  the  latter  very  conspicuous.  From  the  interstices 
between  the  series  of  tubercles  spring  bunches  of  long  brownish  hair 
which  are  longer  towards  the  posterior  part  of  the  elytra. 

Tne  underside  is  covered  with  light  squamosities. 

Allied  to  B.  fasciculosugj  Germar. 

From  British  Gaffraria. 

In  my  Collection. 

No.  86. — ^B.  KUDUS  (nov.  spec.) 

Plate  3.     Fig.  3. 

£.  ohlongus,  f&re  paralleluSj  ni^y  suh-nitidui;  rostro  longo,  apice 
irianguiarij  postice  niodice  concexo,  punctatOj  hasi  a  capite  impressione 
arcuata  dwjuncto ;  capite  parvo,  punctata ;  prothorace  sorohiculatOy  antiee 
Uviter  emarginato,  lateribus  in  spinam  produetis^  postice  attenuate y  lineis 
duabm  elevatis  erassis  carinulam  includentihus  \  elytris  fere  parallelism  supra 
tnodice  canvexis,  postice  retusis,  plicatisy  tuberculis  validis  duplici  serie  in 
singulo  imtruetis. 

Long.  20°*-  lat.  9°»- 

The  rostrum  is  narrow  at  the  bEise,  increasing  at  the  apex  where  it 
becomes  triangular ;  the  base  of  the  triangle  is  formed  by  a  little  tooth 
projecting  on  each  side  above  the  place  of  insertion  of  the  antennaD, 
plane,  with  a  short  raised  lipe  on  the  apex,  moderately  convex 
posteriorly,  covered  with  deep  round  punctures  and  separated  from  the 
head  by  a  deep  curved  impression ;  the  head  is  small,  deeply  punctured, 
the  eyes  have  a  faint  superciliary  ridge.  The  antennaa  are  black, 
eetulose,  the  upper  part  of  the  terminal  knob  is  pale-yellow. 

The  prothorax  is  a  little  lobated  above  the  eyes,  and  has  the  anterior 
outer  margins  produced  gradually  in  a  triangle  formed  above  by  four 
transversfil  smooth  tubercles,  the  posterior  and  longest  one  is  strongly 
acute.  It  is  narrowed  immediately  behind  the  spine  and  has  a  few 
tuberdes  and  some  deep  punctures.  The  middle  of  the  disc  is  occupied 
by  two  thick,  much  raised  lines  extending  from  the  apex  to  a  very 
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short  distance  from  the  base  and  forming  a  wide  oblong  and  smooth 
impression,  the  centre  of  which  is  occupied  by  a  small  ridge  whidi 
reaches  to  the  veiy  base  and  therefore  a  little  further  than  the  two 
median  lines. 

The  elytra  are' not  much  broader  than  the  prothorax  at  the  base ; 
almost  parallel,  strongly  retuse  at  the  apex  and  slightly  conrex  aboTe. 
The  suture  is  raised  and  shining,  and  each  eljtron  has  a  double  series 
of  strong  conical  shining  tubercles.  The  interstices,  between  the  suture 
and  the  first  discoidal  row  has  a  small  raised  line  with  a  row  of  punc- 
tures on  either  side ;  the  second  interstice  is  veiy  roughly  plicated.  The 
discoidal  series  is  composed  of  ten  tubercles,  Uie  basal  one  large  and 
rounded,  the  apical  three,  long,  strong  and  conical ;  that  series  reaches 
only  the  top  of  the  declivity.  The  lateral  row  reaches  to  a  short 
distance,  from  the  apical  margin  and  contains  eight  strong  conical 
tubercles,  the  humeral  one  very  large  and  nearly  horizontal.* 

The  legs  are  moderately  long,  thick,  black,  granulated,  and  the 
tibisB  dotted  inwardly  with  short  bristles. 

This  species  is  the  only  one  I  have  met  with,  showing  no  sign  of 
squamosities. 

From  Kenhardt,  Cape  Colony. 

In  my  Collection. 

« 
No.  87. — B.  BOTUNDATUS  (nov.  spec.) 

PL  2,  fig.  6. 

B,  nig&Ty  ovatus,  Wfra  convextsHmus,  ereberrime  granvlatu^,  9q%ctmu 
cinereis  tectus ;  rostro  hngo,  apice  carinrdato,  cofwexOf  a  eapite  imprtmcme 
lata  arctuita  dinjuncto ;  eapite  magno^  la^vi,  octdis  supercUio  parvo  mUice 
munttis ;  prothorace  rotundatOy  antice  emarginatOy  ereberrime  punctato, 
tnterstitiis  verrucosis;  elytris  late  rotundatisy  tubereulii  minutis  eeii/eris 
tectii. 

Long.  17*»-  ^-  lat.  11™*  '^• 

Black,  much  rounded  and  covered  with  ashy-grey  squamosities. 
The  rostrum  is  long,  curved,  with  two  diagonal  lines  beginning  on  the 
outer  apical  side  forming  a  triangle,  the  centre  of  which  is  occupied  by 
a  thin  rid^e ;  it  tapers  sUghtly  towards  the  base,  and  has  a  few  im- 
pressions  hidden  by  greyish  squamosities.  It  is  separated  from  the 
head  by  a  deep  sub-triangular  impression.  The  head  is  moderately 
large,  slightly  convex ;  the  eyes  are  depressed,  and  have  in  front  a 
small  superciliary  ridge. 

The  prothorax  is  almost  round,  veiy  convex,  and  has  deep  punctures 
forming  small  tubercles  denuded  at  the  top.  There  is  a  faint  impres- 
sion on  the  anterior  part  of  the  disc,  the  centre  of  which  is  occupied 
by  some  raised,  blunt,  coalescing  tubercles. 

The  elytra  are  broader  than  the  prothorax,  much  rounded  and  convex 
above,  declivous  at  the  apex,  the  declivity  overhanging  the  apical 
margin.     They  are  covered  with  deep  impressions,  the  interstices  of 


■V' 


1885.]  South-A/riean  Coleopterom  Fauna.  137 

-vrliich  form  short  setif er»  denuded  at  the  top  tuberdes.  On  each  side 
of  the  base,  and  at  a  short  distance  fronf  the  suture,  there  is  a  callus 
formed  by  larger  tubercles,  and  also  another  small  one  above  the  hu- 
meral anffles,  which  are  very  much  rounded. 

From  the  Zambezi  and  Damaraland. 

In  the  CoUeotion  of  the  South -African  Museum,  and  in  my  own. 


Tribe:   BYRSOPSID^. 

Group ;  Rhyti^rrhinidae,    Lacord. 

Oen.  Stnthocus,  Sobooherr. 

No.  88. — 8.  PARADOXUS  (nov.  spec.) 

PI.  3.  fig.  5  5a. 

S.  triangvlarisy  nigery  indumento  alhido-oehraeeo  tectus ;  rostro  arctuUOy 
Jtstii  rigidis  ohnto ;  capite  parvo,  caUis  9upra  oculis  alte  eUvatis ;  pro- 
thorace  suh-lineari,  antice  magis  aeuminato,  vertiee  hi^cristatOy  medio  cana- 
liculato :  elytris  triangulia,  retrorsum  ahrt^te  truncatiSy  mpra  planiSy  in 
medio  profunde  trianguhriter  impressie,  marginihus  disci  declivitatisque 
epinosisy  fascia  triangula  in  dorso  hrunea. 

Long.  10-13»-  >»•,  lat.  6-8"^-  »  at  the  apex. 

The  rostrum  is  twice  the  length  of  the  head,  long,  abruptly  curved 
downwards  towards  the  apex,  sHghtly  canahoulated  in  the  middle,  and 
with  a  row  of  rigid  bristles  on  each  side.  The  head  is  small,  coarsely 
punctured,  and  has  .two  highly  raised  and  acute  superciliary  ridges. 

The  prothorax  is  coarsely  punctured,  nearly  straight,  slightly  convex 
above,  strongly  emarginated  in  front ;  the  outer  margins  are  strongly 
acuminate,  the  point  reaching  beyond  the  eye.  On  the  disc  are  four 
raised  lines ;  the  two  median  ones  form  a  groove  occupied  in  the  centre 
by  a  small  ridge ;  they  are  dotted  with  a  row  of  rigid  bristles  longer 
in  the  median  lines  which  are  also  more  raised.  Those  four  lines 
coalesce  at  the  apex  where  they  form  an  elevated  crest-like  lobe  divi- 
ded in  two  by  the  median  groove. 

The  elytra  are  transversally  plicated ;  they  are  not  broader  than  the 
prothorax  at  the  base,  produced  gradually  into  a  triangle,  twice  as 
broad  at  the  apex  than  at  the  base,  plane  above,  cut  at  right  angle 
at  the  declivity  ;  the  dorsal  margins  are  slightly  raised,  the  suture  is 
very  obsolete  and  the  middle  of  the  disc  is  occupied  by  a  deep  common 
triangular  impression;  on  each  side  of  the  impression  are  three  sinuated, 
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slightlj  raised  lines,  the  second  one  alone  reaches  the  base  of  the  dond 
triangle  and  meeting  there  the  lateral  margin  derelops  iteelf  into  a 
callus  produced  beyond  the  decliyity  and  oyerhanging  it.  The  donal 
outer  margin  is  dotted  to  the  end  of  the  declivity  with  strong  roines 
and  in  the  middle  of  the  decliyity  itself  there  are  two  raised  lines 
dotted  with  rigid  bristles  and  witili  a  strong  spine  on  either  side  oi 
the  base  of  the  suture  which  there  alone  is  noticeable. 

The  prothorax  and  the  disc  of  the  elytra  are  covered  with  a  grejisih 
white  coating ;  the  median  groove  of  the  prothorax  and  the  triangular 
impression  of  the  elytra  are  of  a  light  brown  colour  and  the  undersidB 
is  slightly  fuscous. 

The  legs  are  thick,  massive  and  dotted  with  short  rigid  bristles. 

Captured  near  Cape  Town. 

In  the  Collection  of  the  South-African  Museum  and  in  my  own. 

No.  89. — S.  FULoosus  (nov.  spec.) 

S.  quadratic,  niger^  indumento  fusco  nigroqw  var%egatuB\  protharmte 
latOt  8uh-tran8ver9o,  supra  sub-piano,  tricanaliculato ;  elytris  aw^is, 
quadratis,  postice  valds  retusis,  supra  plantSf  tuherculis  validts  tripUei  serie 
in  singula  instructis  ;  fascia  triangulari  in  dorso,  alteraque  posticali  ni^ris. 

Long.  15°*°^-  lat.  9™"*- 

The  rostrum  is  moderately  long,  slightly  curved  at  the  apex. 
narrowed  near  the  base,  convex  above,  and  covered  with  greyish  and 
black  scales  ;  the  head  is  small  and  has  greatly  developed  superciliary 
ridges.     The  antennae  are  short,  black,  and  slightly  setulose. 

^e  prothorax  is  sub-transverse,  strongly  emarginated  near  the  ejes^ 
and  has  on  each  side  a  deep  impression  and  a  transverse  hoUow  line ; 
it  is  almost  plane  above  and  has  three  grooves  formed  by  four  raieed 
lines ;  the  lateral  ones  have  a  small  callus  in  the  centre,  the  two 
median  ones  are  somewhat  tuberculated ;  they  have  also  a  few  bristles 
and  form  a  groove  deeper  than  the  lateral  ones.  The  interstice 
between  the  lateral  and  median  line  is  coated  on  each  side  with  black 
squamosities. 

The  elytra  are  broader  than  the  prothorax,  quadrate,  abruptly 
truncated  at  the  apex ;  each  elytron  has  three  series  of  tubercles,  the 
first  and  second  series  from  the  suture  reach  only  the  top  of  the 
declivity  where  they  coalesce,  the  lateral  one  which  alone  rciushea  the 
apex  begins  at  the  base  in  a  double  series  of  tubercles.  On  the 
declivity,  and  close  to  the  suture  are  two  series  of  smaller  tubercles 
beginning  at  the  vertex  a  little  below  the  first  dorsal  series.  The 
interstices  are  deeply  punctured.  like  the  prothorax,  the  elytra  are 
covered  with  dense  fuscous  squamosities,  and  they  have  also  a  large 
triangular,  glossy-black  patch  on  the  disc  beginning  on  each  side  of 
the  suture  at  the  base,  reaching  diagonally  the  lateral  margin  and 
extending  in  a  straight  line  across  the  elytra  leaving  the  third  posterior 
part  of  the  disc  and  also  an  elongated  yoUow  spot  near  the  scutelhuy 
region     covered    with    very    dense    pale    yellow    scales;     beside 
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the  diacoidal  patch,  there  is  another  longitudinal  oile  of  the  same 
textxire  on  the  declivity. 

Tbe  underside  and  legs  are  covered  with  a  greyish  coating,  the 
latter  are  massive  and  dotted  with  short  bristles. 

From  Beaufort  "West,  Cape  Colony. 

In  my  Collection. 

No.  90. — S.  SAGiTTABnjs  (nov.  spec.) 

S,  qwtdratus,  niger,  rohustus^  squamulii  nigru  albidis  Juaeisque  dense 
teeius ;  roeiro  hngiusetdo,  apice  levtter  eurvato,  haei  canatrieto,  a  fronte 
earinula  trianguktrt  diefuneto,  eapite  rostra  lattore^  supercUiis  altts;  pro- 
ihorace  sub-transverso,  apice  valde  hhato^  medio  luteribusque  eanalictUatis 
grosse  punetato,  interstitio  laterali  nigra;  elytris  quadratis,  apice  valdt 
retusis,  supra  plants^  tuberculis  guinquplice  serie  in  singula  instructis, 
plaga  longitudinali  nigra,  aUeraqne  diagonali  fusca  in  medio  omatis. 


Long.  10-12°»-  ™'  lat.  7-9™.  m. 

The  rostrum  is  moderately  long,  slightly  curved  at  the  apex,  nar- 
rowed at  the  base,  the  outer  margin  is  sinuated,  and  it  is  separated  from 
the  head  by  a  triangular  raised  line ;  the  head  is  large,  and  has  an 
impression  on  either  side  formed  by  the  highly  raised  superciliary 
xidge.  Both  head  and  rostrum  are  covered  with  fulvous  squamosities, 
and  they  have  also  a  few  short  bristles. 

The  prothorax  is  nearly  transverse,  xiaxrowed  at  the  apex  by  a  deep 
impression,  the  lateral  sides  are  strongly  acuminated  anteriorly.  On  the 
disc  are  four  raised,  slightly  convex  Hues  forming  three  grooves,  the 
median  one  is  the  deepest ;  those  four  lines  coalesce  at  the  apex  and 
form  a  short  blunt  crest  on  either  side  of  the  median  groove.  It  is 
deeply  punctured  and  covered  with  dense  fi;reyish  squajnosities,  fuscous 
on  the  raised  lines  and  black  in  the  lateral  grooves. 

The  elytra  are  broader  than  the  prothorax,  acutely  angular  on  the 
shoulders,  parallel,  abruptly  truncated  at  the  apex,  and  each  with  three 
long  discoidal  series,  and  two  ba^Eil  ones  of  acute  tubercles  with  small 
interstices.  The  first  series  from  the  suture  composed  of  tubercles 
nearly  obsolete  at  the  base,  and  more  developed  posteriorly,  reaches  the 
apex ;  the  second  reaches  only  the  third  part  of  the  disc ;  the  third, 
'beginning  at  a  little  distance  from  the  base,  has  well  defined  tubercles, 
sharper  near  the  top  of  the  declivity  where  it  ceases ;  the  fourth  is 
merdy  an  elongated  basal  tubercle ;  the  fifth,  formed  by  very  acute 
tubereles,  descends  the  declivity  and  does  not  quite  reach  the  apex. 
The  interstices  between  the  first  and  third  series,  and  also  the  fourth 
basal  callus,  are  black,  and  from  the  scutellary  region  extends  on  either 
side  a  diagonal,  broad,  fuscous  band,  shaped  like  a  broad-arrow,  the 
basal  points  of  which  reach  a  little  short  of  the  declivity.  The  re- 
maioder  of  the  body  is  densely  coated  with  whitish  squamosities 
turning  to  light-fulvous  in  some  specimens. 

VOL.   Ill,  0 
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The  legs  are  strong,  short,  and  have  the  apical  part  of  the  femora 
and  the  whole  tibife  black  and  dotted  with  a  few  white  scales.  The 
tarsi  are  black,  long,  and  very  thick.  , 

From  Damaraland. 

Allied  to  8,  nigro-pictus.  Pascoe.  The  preceding  and  followiiig 
species,  the  present  one,  and  the  two  insects  described  by  Mr.  Paacoe  — 
Joum.  Lin.  Soc.  vol  x — form,  as  far  as  is  now  known,  an  homologous 
group  in  that  very  polymorphic  family. 

No.  91. — S.  soKDiDus  (nov.  spec.) 

S,  suh-ovatti8f  rohustuSy  nigeVy  squamulis  fwteu  terrenUqus  teettt»  ;  rostro 
longimculoy  apice  leviter  curvato,  hasi  comtricto  ;  capite  lato,  in  medio  carin'- 
uhtOy  superciliis  elevatis ;  prothorane  sub-tramverftOy  apice  laie  emstr^'naU, 
in  medio  cantdiculMo ;  elytris  fere  mh-ovatiHy  posiiee  valde  retusii,  tmpra 
fere  planisy  tuberculin  obtusia  quinqupUce  serU  in  singula  instmctis  pla^aqw 
communi  elongata  terreno-nigra  in  medio  disci  omatis. 

Long.  13°^'  ™-  lat.  9"*-  "^• 

The  rostrum  is  moderately  long,  slightly  curved  at  the  apez^  with 
the  sides  lobated,  and  narrowed  at  the  apex.  The  head  is  large,  and 
has  a  raised  line  in  centre,  the  superciliary  ridges  are  very  pro- 
minent. Both  head  and  rostrum  are  densely  covered  with  scales,  and 
have  besides  a  few  short  bristles. 

The  prothorax  is  sub-transverse,  narrowed  in  front  by  a  deep  im- 

Sression,  the  apical  lobes  are  very  acute.  It  is  almost  plane  on  the 
isc ;  rudely  punctured,  and  has  a  deep  median  groove ;  there  is  also 
another  very  obsolete  groove  on  ecich  side ;  it  is  densely  covered  with 
greyish  brown  squamosities  turning  to  dirty  black  on  the  disc. 

The  elytra  are  much  broader  than  the  prothorax  at  the  base,  and 
with  the  humeral  angles  slightly  rounded,  sub-ovate,  plane  above, 
strongly  retuse  at  the  apex  and  each  with  five  series  of  porif  er  rather 
blunt  tubercles,  with  the  interstices  deeply  punctured.  The  first 
series  from  the  suture  reaches  to  a  short  distance  from  the  apex,  the 
second  and  fourth  stop  at  the  top  of  the  declivity,  the  tubercles  are 
larger  on  the  third  series  which  reaches  a  little  further  than  either 
the  second  or  fourth,  the  fifth  series  alone  comes  close  to  the  apex. 
The  interstices  between  the  first  four  lines  and  also  the  tubercles  are 
covered  from  the  base  to  the  top  of  the  declivity  with  dirty-black 
scales,  the  rest  of  the  body  with  a  light  brown  squamosity. 

The  legs  are  strong,  massive  ;  the  apex  of  the  femora  and  the  whole 
tibiae  are  black,  with  a  few  whitish  squamosities  and  cdso  a  few  short 
bristles.     The  tarsi  are  black,  long  and  thick.  . 

It  resembles  much  the  preceding  species,  but  it  is  more  ovate,  the 
disposition  of  the  tuberculated  lines  is  different,  the  sides  of  the  disc 
are  less  perpendicular  and  exhibit  faint  signs  of  raised  lines. 

From  Damaraland. 

In  my  Collection, 
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Tribe :  SOMATODID^E,  Lacord. 

Genus  :  SomaTODES,  Schonherr. 

No.  92. — S.  Bi-DENTATUS  (nov.  spec). 

iS.  ohlonguSj  nig&r,  squamulis  cinereis  variegatm ;  rostro  hreviamno, 
supra  earinula  abhreviata  imtructo ;  prothorace  rotundaio,  in  medio  depreasOj 
leviter  eanalictUatOf  undiqm  tuherculis  setiferis  instmcto ;  elytris  sulcatisy 
interstitiis  tuherctdatis,  singulo  ante  apicem  spina  valida  conica  artnato,  mar- 
gi'fieque  later  alt  tuberculo  apicali  validoj  obtiMo. 

liong.  19™- ™-  lat.  9™*°- 

Black,  irregularly  covered  with  greyish  scales  more  abundant  on  the 
elytra. 

The  head  is  very  short,  black  ;  the  rostrum  is  not  longer  than  the 
kead,  and  separated  from  it  by  a  transverse  impression ;  it  is  very 
thick,  short  and  has  a  small  raised  line  in  the  cenbre. 

The  prothorax  is  broader  than  long,  slightly  emarginated  in  front, 
^th  the  outer  margins  much  rounded  ;  it  is  almost  plane  on  the  disc, 
and  covered  with  setif  er  round  tubercles  more  abundant  and  larger  on 
the  sides ;  in  the  middle  of  the  disc  there  is  a  very  faint  groove  with  a 
large  elongated  tubercle  in  the  centre,  and  two  deep  impressions  on 
theposterior  part. 

The  elytra  are  slightly  broader  than  the  base  of  the  prothorax, 
almost  parallel,  rounded  at  the  apex,  more  than  twice  the  length  of 
the  prothorax,  sHghtly  convex  above,  and  each  with  three  rows  of  acute 
tubercles,  nearly  obsolete  in  the  anterior  part  of  the  disc,  but  strongly 
developed  in  the  posterior  part.  The  first  line  ends  in  a  conspicuous 
long  spine  a  little  before  the  apex.  The  interstices  are  rugose,  and 
the  lateral  margin  has  on  each  side  of  the  suture  an  obtuse,  large, 
shining  tuberde. 

The  under  side  is  black ;  the  legs  are  slightly  tomentose. 

Captured  on  Table  Mountain. 

In  my  collection. 

Gen.  ONCYLOTRACHELtTS,  Schonherr. 

No.  98. — 0.  PUNCTiFRONS  (uov.  spec.) 

S*  ollongiiSy  convexusy  squamis  fuscis  tecttts;  rostro  hrevi,  supra  earinula 
punctoque  magno  instrueto ;  proih'>race  rotundato^  depresso^  supra  confertim 
granuiato ;  elytris  convexis,  ampliatis,  in  medio  sulcatis,  lineis  sex  elevatis 
in  singulo  instrttctis, 

Lonff.  17«-  ^'  lat.  5™.  nu 

Q  2 


' 


142  M.  Peringuey^  First  Contribution  to  the         [May  27, 

The  head  is  short,  closely  punctured,  the  punctures  filled  with  ahcyit 
brownish  hairs ;  it  has  a  famt  hollow  line  m  the  apex,  and  is  sepa- 
rated from  the  rostrum  by  a  deep  impression.  The  rostrum  is  a  little 
longer  than  the  head,  thick,  massive,  grooved  in  the  middle ;  the  eyes 
are  round. 

The  prothorax  is  broader  than  long,  covered  with  short  tuberdeey 
and  has  no  trace  of  canaliculation  in  the  centre ;  it  is  narrowed  aad 
rounded  at  the  anterior  angles,  and  has  a  deep  impression  extending 
along  the  basal  margin. 

The  elytra  are  three  times  the  length  of  the  prothorax,  not  much 
broader  at  the  base,  wider  in  the  nniddle,  very  convex  and  elighthr 
declivous  at  the  apex.  They  have  each  six  raised  shining  lines ;  tl^ 
first  one  reaches  the  apex,  the  second  joins  the  lateral  marg^in,  the 
third,  fourth,  fifth,  and  sixth  reach  only  the  point  ol  the  tnaagie 
formed  by  the  junction  of  the  second  Ime  with  the  lateral  mai^n, 
which  is  raised  towards  the  middle.  The  suture  is  also  raised  and 
shining.  The  interstices  between  the  raised  lines  are  filled  with  a 
fuscous  substance,  which  partly  hides  some  very  short  tubercles. 

The  underside  is  black,  moderately  shining,  and  covered  with  short 
greyish  setae.  The  legs  have  some  short, bristles,  somewhat  longer 
and  brownish  near  the  apex  of  the  tibiae. 

From  Bustenberg,  Transvaal. 

In  my  Collection. 


Tribe  s  HIPPORHINIDiE,  Lacord. 

G-en.  HlFFOBRHINUS,  Sohonherr. 

No.  94. — H.  TRA17SVAALBNSIS  (UOV.  SpOC.) 

S,  ohlangusj  nip&r,  indttmewto  cinereo-aihido  vesttku;  rottro  9Hie§to; 
protharace  tranwerao,  lateribw  Uviter  ampliatiB^  tubereuUi  mh-efUndrieii 
seriatim  ohsito,  in  medio  leviter  canalieulato;  elytris  eostis  fuabtor 
tubereulatis  in  singula  instruetis,  interstitiiSf  primo  a  nUura  saxtpU, 
squamis  argenteis  tectis. 

Long.  30"*-  ™-  lat.  12°i-  "*• 

The  head  is  large,  slightly  convex,  punctured,  black,  opaque  and 
has  a  few  minute  hairs ;  it  is  canaliculated  towards  the  base  of  the 
rostrum,  which  is  twice  as  long  a«  the  head,  thick,  angular,  deeply 
canaHculated  above,  and  with  a  small,  not  much  developed,  groove  on 
each  side,  slightly  punctured  and  dotted  with  a  few  brownish  haizs. 
The  antennae  are  black  and  hairy. 
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The  protharax  is  shott,  transverse,  very  slightly  hioader  on  the 
sides,  ahnost  plane  above  and  without  any  lateral  spines ;  the  dis& 
has  two  rows  of  black,  rounded  tubercles  on  each  side  leaving  a  cavity 
in  the  centre  of  which  stands  a  solitary  elongated  tubercle.  The 
space  between  the  rows  of  tubercles  is  deeply  coated  with  white  silvery 
acales  f qnning  five  conspicuous  longitudinal  bands.  The  underside 
of  the  prothorax  is  coated  with  ashy- white  scales. 

The  elytra  are  three  times  the  length  of  the  prothorax,  sub-parallel, 
broader  than  the  prothorax  at  the  base,  slightly  convex  and  ending  at 
the  apex  in  two  sharp,  long  spines.  They  have  each  four  raised  lines  of 
rounded  setif  er  tubercles.  The  first  one,  dose  to  the  suture  is  almost 
obsolete ;  the  second  one  is  composed  of  a  double  series  of  closely  set 
tubercles  down  to  the  declivity  i^om  which  point  the  outer  series  runs 
singly  and  reaches  the  apex ;  the  third  line  made  of  a  double  series 
of  tubercles  reaches  onlv  the  declivity ;  the  fourth  consists  of  three 
series,  the  second  and  tnird  are  shorter  than  the  first  which  alone 
readies  the  apex.  The  space  between  the  first  lines  of  tuberdes  on 
each  side  of  the  suture  is  coated  with  a  brown  substance,  the  second  and 
third  interstices  and  also  the  lateral  margins  are  covered  with  silvery- 
white,  somewhat  opaline  scales.  The  underside  is  black  with  a  few 
short  brownish  hairs  and  also  a  few  scales.  The  legs  cure  moderately 
long,  black,  hairy,  and  have  long  black  bristles  inwards. 

Mlied  to  H.  aex-fsittatm  from  which  it  differs  widely  by  the  form  of 
the  prothorax,  by  the  rostrum  much  more  deeply  grooved,  by 
the  msposition  of  the  four  rows  and  by  the  generu  facies  which  is 
mudi  more  massive. 

From  Leydenberg,  Transvaal. 

In  the  Go^idotion  of  the  South-African  Musuem. 


Tribe:  ALCIDIDAE,  Lacord. 

Oen.  Aloidbs,  Sehonheir. 

No.  95. — ^A.  Glaitvillbi  (nov.  spec.) 

OhlongO'OvahiSj  gihhm,,  oUvaoeus,  lateribus  prothoracis  aubtusque  dUndo- 
iquafnosia;  roatro  erasaiuseuloj  hngitudiiM  thoracia ;  prothoraee  tuheretUia 
magnis  depresses  ohsito,  elytris  fov&olatis,  calh  humerali,  faseta  minuta 
triangula  punetoque  parvo  aptcalt,  afhido-tomentoBis ;  pedihua  anticia 
§hngat%a,  fetnorihua  ttbritaque  dentatia. 

Long.  (rost.  excl.)  12-13»»-  ^-  lat.  7-8"-  "»• 

The  rostrum  is  the  length  of  the  prothorax,  moderately  thick  and 
bladp;  the  antennae  are  also  black  with  the  knob  pubescent  and 
greyish. 
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The  prothorax  is  a  little  broader  than  long,  depresBed  at  the  apex, 
very  sinuated  on  either  side  at  the  base,  moderafcely  conyex  aboTe,  and 
covered  with  large  rounded  tuberdes  leaving  a  distinct  impressed 
longitudinal  line  in  the  centre  culminating  in  a  deep  fovea  above  the 
scutellum.  The  interstices  of  the  disc,  the  outer  margins  and  the 
whole  underside  are  filled  with  a  fuscous  pubescence  wmch  turns  to 
reddish  in  the  postical  fovea.     The  scutellum  is  small. 

The  elytra  are  broader  than  the  prothorax  at  the  base,  the  humeral 
angles  are  very  developed,  pointed,  and  impressed  transversely  behind; 
they  are  very  convex  above,  gibbose,  much  attenuated  and  deiclivoas  at 
the  apex.  Each  elytron  has  eight  raised  lines,  the  interstices  are  very 
deeply  foveolated,  they  are  of  dark-olive  colour  like  the  prothorax, 
and  have  one  white  squamose  dot  on  the  humerus,  a  small  tnangular 
patch  on  the  second,  third  and  fourth  interstice,  a  little  beyond  the 
middle  of  the  disc,  and  immediately  below,  a  veiy  small  dot  of  the  same 
substance  on  the  fifth  line. 

The  underside  is  densely  covered  with  fulvous  squamosities.  The 
anterior  legs  are  lon^,  the  femora  toothed  on  the  centre,  the  tibiae 
with  one  sharp  tooth  m  the  middle  and  two  at  the  internal  apex. 

From  Kowie,  Cape  Colony. 

Three  specimens  of  this  fine  insect  were  sent  to  me  by  Miss  Glanvilley 
the  Curator  of  the  Albany  Museum,  after  whom  I  propose  to  name  it. 


Family :  LONGICORNIA. 
Sub- family:  Prionidae. 
Tribe :  Cacoscelidae,  Lacord. 

Genus :  Cacosceles,  Newman. 

No.  96.— C.  (BdipUS,  Newman. 

Plate  4  fig.  2  mas. 
„      4  fig.  1  fem. 

The  sexual  characters  of  this  insect  are  so  dissimilar  that  it  is  easy 
to  understand  the  mistake  made  by  Professor  Lacordaire  in  his  GenerU' 
des  CoUopterk,  who  in  his  diagnosis  of  the  genus  assigns  to  the 
female,  ''  mandibles  a  little  shorter  and  more  regularly  arcuated  than 
those  in  the  male,"  whereas  they  are  strikingly  dmerent,  and  the  fact  of 
his  saying  that  the  four  posterior  tibiae  are  ^'egalemeni  dilai^*,^* 
leads  me  to  believe  that  his  diagnose  of  the  female  applies  to  a  small 
male  of  an  aberrant  type. 
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C,  O&dipuSf  female,  differs  from  the  tnale  in  the  shape  of  the  man- 
dibles which  are  not  longer  than  the  head,  and  do  not  enclose  an  open 
space,  they  are  besides  very  mnch  thicker,  the  right  one  has  a  small 
basal  tooth,  the  left  an  apical  well  developed  one.  The  antennae  are 
shorter  than  the  male's,  the  articles  6-10  less  serrated  at  the  apex. 
X^othorax  like  in  male,  the  upper  part  of  the  disc  has  two  rounded 
prominences  with  a  more  or  less  distinct  impression  immediately  in 
front.  The  posterior  tibiao  are  arcuated  but  do  not  exhibit  any 
trace  of  the  ^Jatation  and  tomentose  groove  so  peculiar  in  the  male. 
The  elytra  are  less  acciuninated  at  the  apex. 

The  male  insect  varies  much  in  size.  The  largest  1  have  seen  is 
Q.54m.m.  in  length,  the  smaller  35"»-  ™- ;  the  female  is  from  57  to  48™-  ™- 
in  length. 

The  figure  of  0,  OedtpuSy  given  in  Lacordaire's  above  mentioned 
work,  is  very  defective  in  the  rendering  of  the  mandibles,  the  shape 
of  which  somewhat  resembles  those  of  an  aberrant  form  of  my 
C.  croBHComu,  but  differs  in  having  the  antennae  but  little  serrated. 

The  habitat  of  this  Cacosceles,  which  I  take  to  be  the  C,  Oedipm 
Newman,  seems  to  be  restricted  to  the  Cape  Colony  proper.  1  have  seen 
specimens  of  both  sexes  captured  at  Hex  Eiver,  George,  Knysna, 
Kowie,  Ghraham's  Town  and  Frieska  near  the  Orange  Biver. 

In  the  Collection  of  the  South- African  Museum  and  in  my  own. 

No.  97. — C.  CKASSiooKNis.  (nbv.  spec.) 

PI.  4  fig.  4  mas. 
•  4.  fig.  3  fem. 

C,  mas  elon^atus,  niger  supra  ghher,  mandihulis  hngisy  fdlcatis, 
antennis  erassis,  valde  serratis,  medium  elytrorum  pauilo  sxcedentihus; 
elytris  fsrmgineisy  l&viter  ruguloso-punetatis, 

Femina  a  mare  differt  mandihtdis  hreviortbw,  erassis ,  antennis  modioe  ser- 
ratiSf  tibiis  posticis  nonnihil  canalieulatis. 

liong.  (mand.  excl.)  28-42™-  «•  lat.  10-15™-  ™- 

Male.  The  head  is  black,  sub-quadrate,  punctured  in  front,  some- 
what plicated  behind,  and  has  a  longitudinal  impression  in  the  centre ; 
the  mandibles  are  very  long,  falcate,  varying  much  in  length,  being  as 
much  as  15  millimetres  long  in  the  largest  specimens,  but  in  all  cases 
longer  or  as  long  as  the  head  and  circumscribing  an  empty  space  ; 
they  are  slightly  toothed  at  the  base  and  the  left  one  is  strongly  bifid 
at  die  apex.  The  antennae  reach  to  a  little  beyond  the  middle  of  the 
elytra ;  the  articles  are  short,  very  thick  and  very  strongly  serrated  at 
the  apex.  The  prothorax  is  very  rugose,  fringed  at  the  apex  and  base 
with  yellowish  hair,  the  outer  margin  is  three-dentate,  the  median 
tooth  is  the  longest  of  the  three ;  in  the  centre  of  the  disc  are  two 
callosities  and  a  very  faint  longitudinal  depression  in  the  middle.  The 
elytra  are  fulvous^  attenuated  at  the  apex,  with  the  shoulders  well 
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developed ;  they  are  moderately  convex,  aUghtly  rugose  and  on  each 
one  are  three  very  faint  longitudinal  raised  lines,  which  are  hardly 
discernible  in  some  specimens. 

The  underside  is  black,  the  pectus  and  apical  middle  part  of  the 
abdominal  segments  covered  with  short  brownish  hair.  iSie  median 
and  posterior  tibiae  are  much  inflated'in  the  centre  and  have  a  deep 
cavi^  in  the  inner  part  filled  with  short  brown  hair. 

The  shape  of  the  mandibles  varies  much ;  in  small  specimens,  their 
length  is  only  4  millimetres,  and  in  those,  the  left  mandible  has  three 
distinct  teeth  besides  the  apical  one  which  is  always  the  longest. 

The  female  differs  from  the  male  by  the  shape  of  the  mandihias 
which  are  short,  massive,  not  longer  than  the  head,  and  the  edges  of 
which  fit  closely.  The  antennae  are  shorter,  less  massive,  the 
elytra  are  less  convex,  and  not  so  much  attenuated  at  the  apex  ;  the 
posterior  legs  are  not  dilated  or  grooved,  the  pectus  and  abdominal 
segments  are  destitute  of  hair.  The  sculpturing  of  the  prothoraz 
vELries  much,  the  centre  of  the  disc  exhibits  sometimes  two  caUus  as 
in  the  male,  sometimes  merely  a  transverse  impression,  and  the  longi- 
tudinal lines  of  the  elytra  are  generally  more  conspicuous. 

Allied  to  C,  Oedipus,  Newman,  but  it  will  be  easily  distinguished 
from  it  by  the  less  robust  facies,  and  by  the  peculiar  shape  of  the 
antennae. 

The  haUtat  of  that  species,  of  which  I  have  seen  no  less  than  14 
specimens,  seems  to  be  restricted  to  the  Northern  aoid  Western  parts 
of  the  Transvaal. 

^Vom  the  Zambeze,  and  Eustenberg,  TransvaaL 

In  the  Collection  of  the  South- African  Museum  and  in  my  own. 

The  figure  of  the  male,  pi.  4  fig.  4  should  have  the  bifid  left  man£- 
ble  overlapping  the  right  one. 


Tribe :  PHORACANTHIDiE,  Lacord. 


Gen.  CoEDYLOMBaA,  Serville. 


No.  98. — C.  Zambeziana  {nov.  spec). 


C,  elongaia,    stib-depresm,    rufo-testacea ;   capite    prothoraeeque    rufih- 
tomentomy  mb-nitidis ;  eh/tris  fuhis,  glahris^  creherrime  punctatU, 

Long.  14-16°^- "*•  lat.  8-3J  "^"^ 

The  head  is  small,  punctured,  the  frontal  part  divided  by  a  trans- 
verse raised  line.     The  eyes  are  large  and  granulated.     The  antennie 
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are  longer  than  the  elytra  Ly  one  half  in  the  male,  and  very  little  longer 
in  tlie  female ;  they  have  small  setse  underneath,  and  the  articles  3  to 
6  are  armed  with  a  sharp  spine  at  the  apex. 

TKe  deeply  punctured  prothorax  is  narrowed  at  both  base  and  apex, 
rounded  in  the  middle,  almost  plane,  and  with  four  obsolete  tubercles 
on  tlie  disc.  It  is  of  a  dull,  semi-opaque  red  and  covered  with  very 
fine  tomentosity. 

Th.e  elytra  are  of  a  lighter  hue  than  the  prothorax,  deeply  punctured, 
parallel,  foxir  times  the  length  of  the  prothorax,  a  little  broader  at 
the  base  and  with  the  shoulders  well  developed ;  they  taper 
slightly  towards  the  apex,  and  are  produced  in  a  long,  sharp  spine. 
£aeh.  elytron  has  three  small  longitudinal  lines,  two  running  parallel 
with,  the  suture ;  the  third  one  beginning  at  the  humeral  angle  runs 
with  the  margin  ;  those  three  lines  become  very  faint  before  reaching 
the  apex. 

The  legs  are  elongated,  the  femora  very  strongly  pedunculated ; 
the  underside  and  legs  are  covered  with  a  silky  villosity. 

'Yxorti  the  Zambeze  Kiver,  Leydenberg  and  Eustenberg,  Transvaal. 

In  the  Collection  of  the  South  African  Museum  and  in  my  own. 


Group :  Tragocephalidae,  Lacord. 


Gen.  Tragocephala,  Castehiau. 


No.  99. — T.  Bbadshawi  (nov.  spec). 


/.  ohhnga^  atra,  hoh8erieea\froniejprothoracift lafenhiM  pla^aqiie posticali 
in  disco,  mlphureo-tomentosis ;  elt/tris  plaga  cordiformi  communi  medium 
hnfti  oeeupanfe ;  phga  transrersali  pone  hivieroH  arcuatay  faaeia  mediana 
ramuhm  etnUtente,  pttnctift  ditohua  alhijt,  phgaque  infra  apicali  mlphureo 
t&mentom,  hoc  coccinea,  in  ningulo  arnati/<. 

Long  19-20™'"-  lat.  6-6i™™- 

The  head  hardly  narrower  than  the  prothorax  and  with  a  longitu- 
dinal line  on  the  vertex,  is  black,  with  the  forehead  covered  with  a 
sidphur  yellow  tomentosity  and  has  a  yellowish  white  band  extending 
transversely  along  the  cheeks,  and  a  small  yellow  patch  behind  the 
antennifer  tubercles. 

The  prothorax  is  a  little  narrowed  in  front,  acutely  turborculated  on 
the  sides  posteriorly,  narrowed  at  the  base  immediately  behind  the 
tubercles,  moderately  convex  above,  and  has  a  transvorse  iniprcRsion 
near  the  ax>ex  and  another  deej^t^r  near  the  base  whicli  is  bi-sinuated. 

VOL    HI.  R 
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The  outer  sides  have  a  broad  sulphur-yellow  band,  but  the  apex 
of  the  tubercles  is  denuded;  in  the  posterior  part  of  the  disc  is  an 
obtusely  triangular  sulphur  yellow  patch  which  reaches  from  the  base 
to  a  little  beyond  the  postical  basal  impression.  The  scutellnin  is 
semi-circular  and  black. 

The  elytra  are  parallel,  moderately  convex  above,  and  rounded  at 
the  apex.  Immediately  below  the  scutellum  there  is  a  larg«  oordifonn 
median  patch  extending  equally  on  both  elytra ;  below  it,  on  each 
elytron  is  a  transverse  band  arcuated  near  the  shoulders  and  not  con- 
nected with  the  median  patch ;  beyond  the  middle  of  the  disc,  there  is 
another  transverse  band  much  sinuated  near  the  suture,  the  sinuation 
pointing  backwards,  and  also  an  intra-apical  patch.  These  bands  are 
sulpliur  yoUow,  with  the  exception  of  the  intra-apiccd  patch  which  h 
decideiQy  reddish-purple.  Between  the  posterior  band  and  the  intra- 
apical  patch  there  are  two  white  spots  and  the  apical  margin  close  to 
the  suture  is  also  white. 

The  underside  is  black  and  shining,  the  sides  of  the  pectus  and 
abdominal  segments  are  dotted  with  blueish-white  tomentosity,  the 
legs  are  also  tomentose,  blueish-white,  the  coxae  annulated  in  the 
middle. 

Captured  on  the  Zambeze  River  by  Dr.  Bradshaw. 

In  the  Collection  of  the  South-African  Museum. 

Gen.  Tkagisoochema,  Thomson. 
No.  100. — ^T.  APiOALis  (nov.  spec.) 

PI.  4  fig.  6. 

T,  ohlongdj  linearis^  nigra ^  tenuiter  puhescens ;  fronte  proihoracequf  titti* 
quatuor  et  parte  antica  elytrorumy  sidphnreo  tomenhaisy  laterihu  abdominit 
punctis  quattior  albidis  notatis. 

Long.  13™-  »•  lat.  4™-  "*• 

The  head  is  as  broad  as  the  prothorax.  The  forehead  has  a  trans- 
verse denuded  line  between  the  antennifer  tubercles  and  is  covered 
with  a  tomentose  sulphiir-yellow  coating  disposed  on  the  vertex  in 
four  broad  lines  which  are  continued  on  the  prothorax  as  far  as  the 
base.  The  space  between  those  lines  is  black  and  silky ;  in  the  middle 
of  the  forehead  there  is  an  almost  obsol6te  vertical  impression.  The 
antennae  are  black,  one-half  longer  than  the  body  in  the  male,  and 
reaching  only  the  apex  of  the  elytra  in  the  female. 

The  prothorax  is  nearly  as  broad  as  long,  convex  above,  slightly 
more  attenuated  in  front  than  behind  ;  the  sides  are  slightly  rounded, 
broader  in  the  middle  and  hardly  produced  into  a  spine ;  it  is  deeply 
impressed  transversely  near  the  base,  and  in  a  lesser  degree  in  the 
apex.     The  scutellum  is  black,  semi-circular 
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The  elytra  are  linear,  three  times  the  length  of  the  prothorax, 
rounded'  at  the  apex,  but  not  narrower  there  than  at  the  base,  and 
moderately  convex.  They  are  covered  from  the  base  to  two-thirds  of 
their  length  with  a  sulphur-yellow  tomentose  coating  sinuated  at  the 
end,  the  apical  third  is  black  and  siLky. 

Tlie  legs  are  black,  the  anterior  femora  have  each  a  whitish  dot  on 
tlie  upper  part.  The  underside  is  black,  shining  and  slightly  villose. 
Tlie  first  four  segments  of  the  abdomen  have  on  each  side  a  white 
spot  smaller  in  the  basal  segment  and  entirely  wanting  in  the  apical 
one.     There  is  also  a  white  patch  in  front  of  the  anterior  coxae. 

From  the  Zambezi  Eiver  and  also  from  Eustenberg,  Transvaal. 

In  the  Collection  of  the  South- African  Museum  and  in  my  own. 
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Plate  1:- 

1 . — Piezia  . . 

. ,     albosignata 

Peringiie}' 

2.— Paustfas 

. .     otjlindricomu 

Do. 

3.-—    Do.  • 

. .     mstmts    . . 

Do. 

4.—    Do. 

1 

npKitipennifi 

Do. 

»5.—    Do. 

Atjresi     . . 

Do. 

6. —    Do. 

novamlatux 

Do. 

7 . — iBchnostoma 

. .     picta 

Do. 

8. — JulOdifi 

. .     gariepina 

Do. 
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Plate  2:- 


Fig.   1. — ^Brachycenis     . .     impresstcoUts      . .     Peringuey, 


lA.—     Do. 
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„      2.— 

Do. 

lohaticollU 

Do. 

„      3.— 

Do. 

. .     tursio 

. .     Pascoe. 

ff      4.— 

Do. 

. .     iiquamosm 

Peringuey 

„      5.— 

Do. 

alboteetm 

Do. 

„      6.— 

Do. 

.  .     rotundatwt 

Do. 

„      7.— 

Do. 

. .     cristatuH 

Do. 

PI.  X 


\x/ 


SOr 


1 


J-Uxgrtmrnxuc  oUl 


^•i.Kt 


taiCe^ik 


Plate  3: 

ig.  1. — ^Brachycenis 

upeciosus 

Peringfuey. 

,      2.—       Do. 

.     eonsimilis 

Do. 

,      3.—      Do. 

nudus 

Do. 

,      4. —       Do. 

.     fipinipes 

Do. 

,      5. — Synthocus 

.     paradoxus 

Do. 

,      6. —       Do. 

do. 

Seen  sideways. 

Pl^i^te  4  '— 


Tig.  1. — Oacoscelee 
„     2.—       Do. 
,,     3. —       Do. 
,,     4. —       Do. 
„     5 .  — AnomalipuB 
, ,     6 . — TrEkgiscochema 


(Bdiputt 


do. 


crassteornts  . 


do. 


Deeosteri 


apicalh 


Newman     . .     Fern. 


Mas. 


Pering^ey. . .     Fern. 


Mas. 


I'eringuej. 


Do. 
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PREFACE. 


The  area  of  the  Earth's  surfaoe  included  in  South  Africa  for 
the  purposes  of  this  Catalogue  is  considered  as  bounded  more  or 
less  by  the  paraUel  of  twenty  degrees  South  latitude.  Thus 
Ditmaraland,  the  Kalihari,  Beohuanaland,  Shoshong,  the  Maka- 
lakasy  the  Transvaal,  TJmzila's,  the  Qasa  country,  and  Sofala,  are 
mcluded.  Lake  Ngami,  all  the  tributaries  of  the  Limpopo  and 
Sabia  are  included,  but  not  the  Zambesi  or  its  tributaries.  The 
islands  Madagascar,  Mauritius,  B^union  and  St.  Helena  are  not. 
included. 

The  compiler  does  not  claim  that  this  Catalogue  is  by  any  means 
exhaustive.  It  would,  however,  have  been  very  mudi  more 
complete  had  the  S.  African  Public  Library  not  been  so  sadly 
deficient,  especially  in  the  publications  of  Scientific  Societies. 

The  compiler  has  not  been  able  to  verify  all  references. 

Notices  of  climate  casually  made  in  books  of  travels  are  not  in- 
cluded, unless  either  scientifically  expressed  or  of  special  interest. 

« 

The  temperature  of  the  sea  being  closely  connected  with  the 
weather,  publications  dealing  with  that  subject  have  been  in- 
cluded. 

The  newspapers  of  S.  Africa  frequently  contain  Meteorological 
Observations,  but  it  has  not  been  f  o\md  practicable  or  thought 
necessary  to  attempt  to  include  all  of  these. 

The  compiler  will  be  glad  to  receive  notice  of  corrections  and 
additions. 


KoTB. — When  months  are  quoted  thus,  Jan. -Feb.,  in  all  cases  both  months  are 
included. 


INDEX. 
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II.  REPORTS  AND  BLUBBOOKS. 
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iv.Miscellaneous. 
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i.  R.  Met.  Soc.  of  England. 

ii.  Austrian  Met.  Soc. 
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i.  Nature. 
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V.  South  African  Quarterly  Journal. 
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CLIMATE  AND  METEOROLOGY. 


EXPLANATION  OF  SIGNS  AND  ABBREVIATIONS. 

A.:  Africa;   Ad.:   Admiralty. 

B.T. :   Board  of  Trade  ;   Bar. :    Barometer. 

O. :   Cape ;   G.G.H. :    Cape  of  Grood  Hope ;   CM. :   Cape  Monthly ;    C.Q. :    Cape 
Quarterly ;   CUm. :   Climate ;   Col. :   Colony  or  Colonial. 

Erdk. :  Erdkunde. 

Inst. :   InAtitation. 

Met, :   Meteorology  or  Meteorological ;   Mit. :   Mittheilungen. 

Obs. :   Obflervations. 

Pet. :   Petermann  ;   Proc. :   Proceedings;   P.L. :   South  African  Public  Libiary. 

Q. :   Quarterly. 

R. :   Royal ;   R.E. :   Royal  Engineers. 

S. :  Society  and  South  ;   S.A. :  South  Africa. 

Temp. :  Temperature. 

Z. :  Zeitschrift,  also  Zuid ;  Z.  o.  G. :  Zeitschrift  der  OcHterreichischen  Gesellschaf 
fiir  Meteorologie ;  Z.A. :  Zuid  Afrika. 
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W." 
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snow.  Oct. -March, 
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Kaffraria.    lurage." 

' '  Barolong     coun  - 

Itry." 
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"Obs.  betw.  Lim- 

Proc. R.  Met.  S. 
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Explor.  inS.W. 
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pubd.     1801     and'     97. 
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296. 

mts.   beyond    Kaffirs 
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• 
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i» 

326. 
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•• 
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ft 
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- 
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>» 

334. 
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"  Instability  of  S. 

fi 

336. 
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357. 
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387. 
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»» 

74. 
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>> 
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certain." 

"  Climate." 
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VTi.  204— 
207.  '72. 

Vol.  I.  p. 
18. 

I.  26,  42, 
58,  65,  80,  81, 
153,  156,  176, 
202,  251^257, 
270,  275,  283. 
287,  314,  327, 
337,  368,  369, 
375,  394,  438, 
488,  491,507, 
515,  555-573, 
n.  127,  235, 
236,  259,  299, 
317,  353,  465, 
527,  601— 
610. 
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NAME. 


Burton,     Mm 

Maria 

(cf.   Lacaille.) 
Biittner 


Chapman,  Jos,, 

F.E.G.S. 


SUBJECT. 


"Climate  of  S.W. 
Af." 


«*  Climate." 

*'Climate  of  Trans- 
vaal." 


I  "Drying  up  of  L. 
iNgami  and  general 
Idesiocation  " 


Das  Hinterland 
von  Walvischbai 
und  Angra  Pe- 
quena.  Heidel- 
berg. 

Proc.  R.G.8. 

Travels  in  Inte- 
rior of  S.A.  Lond. 
'68.  P.L. 


Chase,  J.  Cent- 

lii^res 

Clave,  M,  J. 


Cohen,  Dr. 


Colebrooke, 

Menry  Thos. 

Comelissen  J. 

JS.,  Director  oj 
Dutch  Met.  Inatt- 
tute. 

Danckelmann 


"  Snowstorm 
Sekomi's." 

"  Met.  obe." 


at 


"  Exceptional  rains 
in  '62,  ^S3  between 
Walvisch  B.  and 
Ngami,  heavier  than 
experienced  bjr  oldest 
inhabitant." 

' '  Beohuanaland." 


"  Desiccation.' 


"  Met.  of  S.A.  and 
of  Atlantic." 

"  Temperature  of 
sea  near  Cape,  with 
charts." 


"Climate. 


♦1 


TITLE   OF  WORK. 


>» 


f  I 


jy 


S.A.Q.J. 


Bev.  d.  deux 
Mondes  Art. 
L'Hydrologie  de 
L'A&iqueaustrale. 

Jahrbuch  Greogr. 
Oesel.  Hamburg, 
74,  75. 

Joiimal  of  B. 
Institution. 

Pubn.ofB.Met. 
Inst,  of  Nether- 
lands.    Utrecht 

Climatologie  de 
la  cote  sudouest 
d'Afrique.  Berlin, 
'84. 


BEFERENCE. 


Chapter    1. 
1884. 


V.    I. 

Vol.  I.  pp. 
10,  11. 

Vol.  I.  pp. 
203,  242.  II. 
pp.  6,61,310. 

I.  264. 

II.  29—62, 
297. 

II.  318. 


Vol.    I.    p. 
403 ;  2nd 

series,  p.  136. 

Livraison, 
du  1  Mai,  '83, 
tome  I.  133 — 
156. 


1868. 


VOL.    III. 
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XAMB. 


Dove 


»f 


>» 


yj 


if 


SUBJECT. 


"Temperature,  of 
seven  places  in  S.  A." 

*'Regen  d.  Siidl. 
Erdhalfte." 

'^Temperature  of 
eight  places  in  S.A/* 
**Klimavon  Natal.'* 


Di  ege,  J.  F. 


Erskine,    Vint- 

cent 


Pitzroy,    Rear- 
Admirai,  RRS. 

Fredou,  Bev. 
Frere,  SirBartle, 
Fritsch,  Dr.  G. 


7r 


Galton,  F. 
Gamble,  John  G. 


IT 


"KlimaronS.A." 

"  Gyration         of 
wind.*' 

"CUmate    of    S.A. 
mountains        moiste 
tlkin  plains :  * '  heights 
above  sea  level  good 

"  Describes  coun- 
try oetween  Sofala 
and  Delagoa  Bay  ah 
almost  rain  less;  doudti 
float  on  to  the  hills." 

'*  Meteorology  at 
Nafcal." 

"  General." 


**  Observations  at 
Motito ;  Barolong 
country." 

"Temperate  S.A." 

'*  Climate  of  S.A. ; 
increaung  iryness ; 
cause,  cutting  down 
trees. 

**  CUraate." 

"Climate." 

"  Rainfall  in  S.A." 


"Barometric  ob- 
servations, correctiont* 
required  for  aneroid 
measurement  of 

Iheights." 


TITLE   OP  WORK. 


Temperaturta-        1848. 
feln.     Berlin. 
Klimat.Beitrage.i     i.  139,  140. 


H£FEREXCE 


>> 


if.  110,  111. 
Z.  f .  Allg.  Erdk.     '62.    447— 

451. 

;     '64.    477— 

481. 
Law  of  Storms,     p.       107 — 


9) 


Trans,   by  R.  H 
Scott. 

Meyer,  S.A. 
Plants.  Trans,  by 
H.  Bolus.  Re- 
printed from  Cape 
Monthly, 

Quoted  in  Keith 
Johnston     Africa. 


Nature. 

The      Weather 
Book.  1863.    P.L. 


Reports  of  Met. 
Comm. 

Proc.  R.G.S. 


Z.  der  Ges.  f. 
Erdkunde. 

Drei  Jahre  in 
S.A. 

Discussions  in 
R.G.S. 

Q.J.  Met.  Soc. 

S.A.  Phil.  S. 
Trans. 

Z.  o.  G. 

Cape  Monthly. 


118. 


p.  579. 


IV.  305. 

82,124,143, 
144,  147,  148, 
164. 


1881.      pp. 
1—19. 

III.  1868. 


Passim.  '68. 


VII.  3. 

1. 13(,should 
have  been  73), 

XVI.  511. 

2nd  series, 
1876,  xin. 
124.  359. 
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NAME. 


Oamble,  John  G 


yt 


if 


>> 


GiU,  D.,  F.S.S. 


>» 


Qogh,  cf.  Van 

Qogh 
Guthrie,  F. 

Hahn,  Bu^o 
Hall,    ^., 


*'  Barometer  and 
winds.  *' 

"  Temperature  of 
Hummer  and  winter  in 
S.A." 

"  Evaporation  in 
Achterveld." 

*'  Meteorologfioal 
problems  awaiting  re 
search." 

**'  Comparison  of 
max.  and  min.  tem- 
perature and  rainfall 
on  Table  Mountain 
and  at  Royal  Obser- 
vatory." 

'*  The  effect  of  dif- 
ferent kinds  of  Ther- 
mometer Screens  and 
of  different  exposure.  ^ ' 

*'  South  African 
Meteorology." 


If 


Hammond 

Hann   &    Bu- 

chan 
HarreL      Capt, 

Ja9.  W. 


Haussmann 


SUBJECT. 


TITLE  OF  WORK. 


S.A.  PI.  S.  Trans. 


REFERENCE. 


III.  XIX. 


S. A.  PL  S.  Trans.     IL  104. 


S.A.  PI.  8.  Trans. 
8.A.  PI.  S.  Trans. 

Q.J.  Met.  Soc. 


"Heat  of  sun  in 
S.A." 

*•  Increasing  dry- 
ness of  Oamaraland." 

**Met.  Obs.  Cape 
Town,  L'Agulhas, 
Graham^s  Town, 

Wynberg,  Durban, 
Maritzburg,  and  ge- 
neral notices  of  cli- 
mate." 

••  Climate." 


*•  Port  Elizabeth 
observations." 

*'  Mean  temp,  and 
rain  in  S.A." 

**'80.  Heavy  rains 
on  Molapo  River, 
such  as  had  not  been 
experienced  for  many 
years.  Rains  not  so 
reliable  as  they  used 
to  be." 

**  Qeneral.  Met. 
Diary  in  1859." 


Q.J.  Met.  Soc. 


Bluebook,  G.  5 
—'81. 


S.A.  PI.  S.  Trans. 
Pet.  Mit.     P.L. 

Manual  of  S.A. 
(seo^.  P.L.  Isted., 
'59;  2nded., '66. 


S.A.  Spon's  in- 
formn.  for  Colo- 
nial Engineers. 

Z.  o.  G. 

Imperial  Blue- 
book,  Beohuana- 
laud,  C.  3,635, 
Lond.  '83. 


Souvenirs  du 
Gap  do  Bonne  Es- 
perance.  Clichy. 
1866. 


L  219. 
n.  91. 

Yil,  242. 


YIII.    238. 
1882. 


I.  45. 

XIX.      96. 

1873. 

Passim. 


Passim. 
1876. 


VII.  204- 
207.     '72. 


T  U 
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NAME. 


Haverland, 

Oeorg 


BUBJBGT. 


»> 


"Mirage  in  S.A." 


TnXE  OF  VOBK. 


Die  Natur. 


Hepworth, 

Camph  M.  fr. 


Herschel,     Sir 

John 


>» 


Holden,  W.  C. 

Horsburgh, 

Hiibner,    cf. 
Mohr 

Jackson,  Sidney 

James.  SirR. 

Jeppe,  Fried, 


n 


**  Desicoaiion— forosti 
destruction.   In  sum-' 
mer  upper  clouds  to 
E.,   lower  to   N.W., 
hence     thunder- 
storms " 

**  Weather  fore- 
casts and  storm  wam-i 
ings  on  the  coast  of 
S.A-"     Very  good. 


Ausland. 


**  Phenora.  of  Table 
Cloth;  thunderstorms 
atC.G.H." 

"N.W.  and  S.E. 
winds  at  the  C.G.H." 


**0b«.  at  Brier- 
cli£Fe,  Natal,  Nov. 
'50-June  '62.'» 

'*  Remarks  on  gales 
off  Cape  of  G.H.^* 


CI.J.    Met.    Soc. 
Cape  TifMS. 
Gape  Almanac. 


Meteorology.  '62. 


1878. 
6.       cf. 
Mitt. 
397. 

1871. 
433,  &c. 


2M, 
Pet 

'74, 


IX.  p.  118. 
2  7  Aug. '83. 
1884. 


Sections  99, 
141. 


Results  of  Astr.l     Preface. 
Obs.,      '34-^8,     at 
C.G.H.,  &c.  Lond. 
'47. 


"Rainfall    in  Vic- 
toria W.,  Karroo.'* 


*'M.  Obs.  at  Gra- 
ham's Town." 


Col.    of    Natal. 
Lond.  '56.   P.L. 

India  Directory. 


p.  32. 


CM. 


Series 
xiY.  125. 


2. 


Met.     Obs.     of 
|R.B.  j 

"  Obs.  of  J.  R.  Lys,     Transvaal      Al-i     1879. 

on   chmate   of    Ppe-in,anac  and  Direc- 
tona.  i. 

tory. 

No.  34. 


Johnston, 

Keith,  FM.G,S, 


"Climate  of  Trans-!     Supp.     to     Pet. 

Mit.  5. 

Africa. 
Stanford.       '80. 


vaal. 

"  Climate  of  S.A., 
rainfall  of  Africa." 


P- 

381, 


pp. 
402,  407. 

Appendix 
n,  with  four- 
teen maps. 
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NAME. 


Kolben,  Peter 


Kranz,  I>r,  If. 


Iiacaille 


SUBJECT. 


Varioiu,      njt     of 
much  value. 


"S.E.  blows  in 
summer  and  spring 
strong;  N.W.  blows 
in  autumn  and  win* 
ter  not  so  strong ; 
March  and  Septembor 
the  pleasant  S.W." 

<*  Climate  of  Zulu- 
land/' 


**Obs.  1761,  1762." 
"When  S.E.  has 
blown  for  several  days 
together,  either  unin 
terruptedlv  or  having 
given     place     every 


N.W.  breeze,  it  is 
succeeded  by  some 
days  of  calm,  which 
are  generally  fol 
lowed  by  two  or 
three  days  of  change 
able,  cloudy  or  ramy 
weather.  During 

these  days  winds  from 
N.,  N.W.,  W.,  S.W., 
and  S.  succeed  one 
another,  and  as  soon 
as  they  have  ceased 
or  brought  rain  the 
S.E.      resumes      its 


TITLE,  OF  WORK. 


REFEEEKCS. 


Editions  in  Ger-'     Passim, 
man,   Dutch,   and; 


English,  in  P.L. 


p.  288  of 
German  ed. 
1719. 


Natur-  und  Kul-,     PP-     1 97— 
turlebender  Zulus.  ^^O. 
Wiesbaden,  '80. 

Mem.  Acad.  Sc. 
Paris,  1755.  Dutch 
translation  includ- 
ed in  Beschryving 
van  de    Kaap    d.> 


morning  to   a   UghtGoede  Hoop,  1777. 

English  transl.  in 
Itesults  of  Obs., 
'42-'63,  at  R.O., 
by  Miss  Maria 
Burton.  Also  in 
Cape  Monthly, 
new  series,  vol. 
XII,  p.  275. 


»» 


liatrobe,  ^ev.  C, 


Liohtenstein, 
JET. 


Livingstone, 


ivinffs 

Datna 


sway. 

<*  General." 


"  Mo88el  Bay  as  a 
harbour  of  refuge." 

''Notices  of  cli- 
mate." 

<*  Drought  on  Zak 
River  and  Karree- 
bergon." 


**  Climate 
Africa." 


of     S. 


Journal  of  a  visit 
to  S.A.,  1815, 
1816.   Lond.  1818. 

Nautical  Mag. 

Travels  in  S.A., 
1803-6.  Pubd. 
1812,  1815. 


Letter  to  Dean 
Bucklaud. 


100,  318— 
321,  336. 

Nov.,     '61. 
pp.  569—577. 
I.  99. 

U.  18,  33, 
156,  177,  182, 
214,  238,  321, 
361. 

1843. 
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NAME. 


SUBJECT. 


Livinntone, 

David 


Lys,  tf.  H. 

Mackenzie, 

JRev,  John 


TITLE   OF   WO£K.        REFERENCE. 


I 

"  EepeciaUy      the     Missionary  Tra-     pp.  12,   67, 


searckes    in    8. A.  126,  527,  8. 
London,  1857.  P.L. 


Maclear, 

Thos, 


Sir 


*' Healthiness  of 
climate  up-oountry, 
because  damp  and 
cold  never oombxned.'* 

**  Climate  of  Pre- 
toria." 

*' Influence  of  cli- 
mate on  Bushmen  and 
other  natives." 


79 


it 


*' General." 


cf .  also  Pet.  Mit. 

Transv.  Almanac 
and  Directory. 

Ten  Years  N.  uf 
the  Orange  R. 
Edinb. 


p.  132. 

1858. 
1879. 

1871. 


Daydawn       in  I     1883. 
Dark  Places. 


'*  Results  of  obs.  at;     Proc.  Met.  Soc. 


I 


t) 

91 


Mann, 
M.D. 


M.  t/.y 


»» 


)} 


n 


R.  Obs.,  C.  of  G.H., 
from  1842-1861." 
*'Do.  do.,'42-'66." 

**  Meteorological 
Sketches." 

*<Mean  Tempera- 
ture." 

"  Rainfall  round 
Table  Mt." 

**  Tension  and  dew- 
point." 

"How  to  observe 
temperature." 

*' Leading  features 
of  climate  of  ^atal." 

**  Atmosp.  phen.  in 
Natal." 

"  Rainfall         in 
Natal." 

**Do.  10  years  end- 
ing Dec.  '67." 

**  Except,    heavy 
rain,      Natal,     Aug. 
'68." 

**  Temperature  in 
Natal,  10  yrs.,  '68- 
'67." 

**  Note  concerning 
Natal  rainfall." 

"  Heavy  rainfall  in 
Natal,  March,  '73." 

*C5ontrib.  to  Met. 
lof  Natal." 


Pet.  Mit. 
CM.,  1st  Series, 
P.L. 


99 
I) 

It 

tt 


tt 
If 

1} 


Proc.  Met.  Soc. 


9) 


»} 


ti 


>> 


91 


tt 


91 


>? 


7> 


91 


Q.  J.  Met.  Soc. 


f » 


It 


IV.     286. 
1869. 

IV.  42. 
L47. 

ni.  192. 

in.       248, 
319. 

IV.  238 ; V 
279. 

V.  112. 

m.  203. 
June,  '66. 

m.     340. 
Feb.,  '67. 

IV.  139. 
April,  '68. 

V.  123. 
April,  '70. 

IV.  231. 
Nov.  '68. 

V.  150. 
June,  '70. 

i     I.  95. 
'     I.  266. 

IV.     173. 
Oct.,  78. 
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NAME. 


SITBJZOT. 


Mann.    B. 


/.,!     "Met.    Obs.,  Ma. 
jritzburg,  '58,  69. 


"Caimate  of  Natal." 


"Climate   of    Ma- 
ritzburg." 


Marks,   K. 

F.R,Met,S, 
Mauch,  Karl 


/., 


Mentzel,  0.  F, 


"Obfl.atCalvinia." 

**0n  Vaal  b<>low 
Mooi  R.  W.N.W. 
and  S.W.  winds  blow 
in  Janoarj." 

»*  Climate." 


Merensky 

Meyer,    Ernest 
(cf.  Drege.) 


Moffat,  Robert 


*'  Climate." 


**  General.  ' 


Mohr,  Edtiard 


"In  Becbuanaland 
W.  and  N.W.  winds 
prevail ;  £.  rare,  but 
brings  rain ;  S.  in 
winter ;  never  rains 
with  S." 

"  Drying  np  due  to 
cutting  down  trees 
and  burning  bush. 
Destruction  of  wild 
olives  in  numbers 
near  Grlquatown 

caused  diminution  of 
springs." 

"Met.  Obs.,  '69, 
'70.    S.E.A." 


TITLE   OF  WOBK. 


Met.  Obs.,  pub. 
by  Bd.  of  Trade. 
Ijond. 

Brit.  Assoc.  Ee- 
ports. 

J.B.G.S. 


>} 


Q.J.  Met.  Soc. 
Pet.  Mit.      PL. 


Beschreibung 
des  Vorgebirges 
der  guten  Hoff- 
nimg.  Glogau.  Bd. 
I,  1785;  Bd.  ii, 
1787. 

Beitrage  zur 
Kennt.  S.A.  Ber- 
lin, '75. 

Commentaries 
on  Drege' s  Dis- 
tribution of  Plants. 
Leipsic,  1885. 

Catalogue  of 
S.A.  Plants  and 
preface.  Flora, 
(Bot.  Mag.)   1843. 

Missionary  La- 
bour and  Scenes 
in  S.A.  Lond., 
P.L.     '42. 


REFEBENCE. 


1861. 


1868. 


XXXVII.    48 
—67. 
1864. 

V.95.  1879. 


XVII, 

1871. 
II.  419. 


255. 


pp.  86,   88, 
329—338. 


Z.  Ges.  f.  Erdk.|    yn.  Bd. 


Berlin. 


pp. 
350—364.  72. 
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NAME. 


Mohr,  Muard 


SX7BJ£GT. 


<*CIinuite of  Trans- 
vaal.'* 


>» 


Morgan,  2V. 

Murohison,  Sir 
Rod, 

ifrixon 
Noble,  John 

Parlby,  Saml, 


Paterson,  Lieut, 
Will, 


*  *'  Magaliesberg  a 
decided  olimatic  boun- 
dajy." 

"Register  at  Fort 
Wiltshire." 

"  Climate  S.A." 


TITLE   OF  WORK. 


"  Climate  S.A." 

'^  Seasons  and  Cli- 
mate/' 

"  Temperature  at 
Eleine  R.  Valley,  ao 
m.  E.  of  C.  Town,  7 
miles  from  sea.  9 
a.m.  and  noon,  Jan. 
'34-Aug.  '36,  inclu 
aive," 


»♦ 


Philip,  Hev,  John 

Piddingrton, 

Henri/ 
Pinto,  Serpa 


Pringle,  Thomas 


Ranlin,  M.V. 


*' Meteor.  Tables, 
4  obs.  daily,  8,  12,  4, 
8.  Therm,  in  shade 
and  8un ;  wind  and 
weather.  Journey 
through  Namaqua- 
land,  22  May-18 

Nov.,      1778.        2nd 
journey  out  of  4." 

**  Kuruman  foun- 
tain." 


**  Cyclones  off  Cape 
travel  to  eastward.' 

"Daily  Register." 
"Water  supply  oJ 

Ngami  and   Macari- 

can.  ' 

Greneral. 


Nach  den  Vic- 
toria-Falle  des 
Zambesi.  Leipzig, 
8o.     i^  Bde.,  '75. 

Audland.     1875. 

S.A.Q.J. 

Pi-esident'sAdd. 
E.G.S. 

Among     the 
Boers.  Lond.  P.L. 

H^ndbk.C.  Col. 
P.L. 

Hints  to  Emi- 
grants on  climate 
ofC.G.H.    P.L. 


REFERENCE. 


Four    Journeys 


into     Country    of  52,     64,      94, 
Hottentots       and  1 87-1 60. 
Caflraria,       1777, 
1778,  1779.     Pub. 
Ix)nd.,  1790. 


p.  445. 

Vol.   II.    p. 
207. 
1852. 

1880. 

pp.        233- 
242.     1875. 
1838. 


pp.  20,   24, 


Rainfall. 


Besearches  in 
8.A.  2  vols.  Lond. 
1828. 

Sailor's  Horn- 
book.     P.L. 

How  I  crossed 
S.A.     2  vols.    '81. 


Hesidence  in 
S.A.  The  1820 
Settlers.  Smith 
Standard  Library. 

Distribution  des 
Pluies  dans  S.A. 


n.  113. 


pp.  33,  34. 
1845. 

VoL  n.  194, 
357,  861,  362, 
363,  364. 

1844. 
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XAMS. 


Beid,  Lieut, 'Col 


yt 


n 


SUBJECT. 


**  Track  of  a  storm 
that  may  have  parsed 
the  Cape,  1836?' 


«' Storm  off  S.A." 


Bidsdale,    Het- 

Benj. 


Boss,  Br,  W.  E, 


TITLE    OF   IV^OKK. 


<*  CHmato  of  Great 
Namaqualand." 


Attempt  to  de- 
velope  the  Law  of 
Storm$.  drd  ed. 
1850. 

Progress  of  the 
development  of  the 
Law  of  Storms. 
London,  1849. 
P.L. 

Scenes  and  Ad- 
ventures in  Great 
Namaqualand. 
P.L. 


BBFEBSNCE. 


p.  177. 


p.  339. 


pp.  66-71. 


BO8B9  Br,  J,  A, 

Sabine,  Col, 

Shaw,  Br,  John 


<' Climate  of  CaDe, 
in  relation  to  Health 
and  Disease." 

•*  Hospital  Statis- 
tics." 

*  *  Tree  planting  will 
improve  climate.'* 

**  Climate." 


Noble.        Cape 
and  its  People,  a 
selection  of  essays 
1869. 


Silver 
Skead, 


Copt,, 


"  Hourly    obs.    at 
R.O.,  1S41-1846." 

«*  Overstocking 
leads  to  change  of 
vegetation  and  this 
to  change  of  climate. 
Kainfali  comes  down 
less  certainly  and 
oftener  in  the  form  of 
thimder  torrents." 

«*  General." 

«*  Winds,  &c." 


Consumption. 
Health  resorts  of 
S.A.  Colonies. 

Obs.  at  Mag. 
and  Met.  Obs.  Cape 
Town.    P.L. 

Linn.  Soc.  Jour- 
nal. 


>) 


Smith,     Br. 

Andrew 


Smith, 

Lovedale, 


And,  J 


''Extreme  drought 
in  1834." 

"  Obs.  of  temp. 
Louvred  Hut,  Steven- 
son screen." 


XIV.  p.  202. 
1874. 


Handbk.  of  C. 

Col. 

Coast  Directory. 
Solomon. 

Nautical  Mag. 

Eeport  on  ex- 
pedn.  entrusted  to 
him  in  1834. 

Rep.  of  Met. 
Comm. 


Ed.  3.  1880. 


June,     *64. 
329. 


70. 


'83.  pp.68- 


VOL.   ill. 


U 
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NAME. 


Sparrman, 

And,^  M.D, 


Steedman,  And. 


SUBJECT. 


"  Temp.  obs.  ;  rain 
in  March,  April,  in 
Houtniquas ;  drought 
in  1775 ;  *  driest  year 
in  memory  of  man.* " 


TITLE   OF  WORK. 


EEFESEKGE. 


Voyage    to 
C.G.H.,  orig. 
Swedish.  Eng., 
Dutch,  Qerm. 
trans,  in  P.L. 


I.  35,  118. 
120,  235,  237, 
262,  271,  300, 
310,  311. 

n.  3,  15, 
127,  152, 173, 


Stone,     ^. 


^., 


}* 


)f 


Theal,  0.  Me  Coll 

Thomas,  Th  M. 
Thompson, 

Geo, 


**Noteeon  map  as 
to    rain;     incidental cj    -^  tt  -&  9  ^nia 
notioefl    of  oUmate."!^-  ^'  ^'  ^'  ^  ^"^^^ 
[In  the  deacription  of  i^od  map. 
the  panoramic  paint-, 
ing  uiat  accompanied  I 
Steedman's  collection, 
exhibited  at  the  Co- 
losseum, London,   in 
1833,   the  Karroo  is 
called    an    extensive 
tract  of  uninhabitable 
desert.] 

<*  Connect,  of  sun- 
snots  with  met. 
pnen." 

''  Results  of  obs.  at 
R.  Obs.,  C.G.H." 


177. 
S.A.,    pub.    byi     1835. 


"General." 


**aimate  bet. 

Transvaal  and  Zam- 
bezi." 

''  Met.  Diary  in 
Bechuanaland  and 
Namaqualand. " 

*'  Rains  precarious, 
FiflhR." 

"  No  rains  at  Beau- 
fort for  3  years  before 
1823." 

'^  Hartebeeste  had 
not  run  for  five 
years." 

*♦  Climate  of  Na- 
maqualand.  Kamies- 
berg  has  requent 
rain." 

"  Urieertainty  in 
East.  Prov." 

'*  Miscellaneous. 
Climate." 


title. 
Cape 


Nature. 

Same 
Solomon. 
Town. 

Ohronides  of 
Cape  Comman- 
ders.    P.L. 

1 1  vears  in  Cen- 
tral  S.A. 

Travels  and  Ad- 
ventures in  S.A. 
1827. 

i> 


vn,  448. 


1871. 


1873. 
pp.  49  U  493. 

27. 
153. 


ji 


t9 


»» 


)) 


248. 

289, 
302. 

337. 


300, 


14,  43,  58, 
83,  152,  230, 
266,  344,  408. 
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NAMS. 


Thunberg, 

Chois.  PettfT 


SUBJECT. 


tit;lb  of  work. 


Travels  in 

Europe,        Africa 
and  Asia.      1770- 


Lond.,  1795. 


Tojrnbee,  C(kpt, 


Tromp, 


Theod. 


'^MisoellaneouH.** 
•'Turned    back    at 
Sunday's  K.  for  want 

"Karroo    not    in-'l779.  Ed.       2. 

habited   for  want  of 
water." 

"Drought  in  1777- 
1778." 

"GaleBoffC.G.H."      Official  Eeports 

of  Met.  Off.,  Nq. 
44. 

Herinneringen 
uit  Z.A.  ten  tijde 
der  Annexatie  van 
de  Transvaal. 
Leiden,  '79. 


R£F£B£NC£. 


Vol.  I.  112. 
115,  117,  226. 

Vol.  n.  22, 
93,  101,  108, 
127,  134,  176, 
204,  205. 

Vol.  IV.  271. 


Van     Oogh, 

Lieut.  J. 


WaMstrand, 
P.H. 

Warren,     Sir 
Cha9,  cf,  Harrel 

Weber,    Enut 

V9n 


"Climate  of  Trans- 
vaal." 

"  Mean  tempera- 
ture of  Transvaal, 
68i." 

"  Mean,  tempera- 
ture of  Pretoria,  BSJ. " 

"De  Stormen  nabij 
de  K.  d.  G.H.,  in 
verband  beschouwd 
met  de  Temper,  der 
Zee." 

"  Met.  obs.  at  Gape 
rrown." 


pp.  47,  48, 


Wilson 


"  Climate  —  Dia- 
mond Fields." 

"N.W.  wind  docs 
not  blow  at  night." 

"  Desiccation  of 
O.F.S.  through  cut- 
ting down  of  timber." 

"Water  supply  in 
basin  of  Orange  R. 
Increasing  dryness." 


Amsterd.  Akad, 


Govt.  Gazette. 


Vier  Jalire  in 
Afrika.  1871-1875. 
Leipzig,  1878. 


»> 


viii.  1858. 


Sept.  1818- 
1824. 


Vol.  I.    pp. 
222,  450-453. 


Vol.  n.  p. 


E^G.S.J. 


51. 


XXXV.    pp. 
106-109. 


r  2 
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11.    KEPOKTS  AND  BLUE  BOOKS. 

PUBLICATIONS  ISSUED  BY  THE  GOVT.  OF  GT.  BMTAIN. 

1.  Observations  made  at  the  Magnetical  and   Met.   Obs.,   C.G.H., 

from    1841    to    1846,    printed    under    the    superintendence   of 
Lt.-Col.  Sabine. 

2.  Africa  Pilot,  pubd.  bj  Ad. 

3.  Wind  and  Current  Charts  of  the  Atlantic,  pubd.  by  Ad.,  1868. 

4.  Wind  and  Current  Charts  for  each  Quarter  of  the  Year,  pubd.  by 

Ad.,  1879. 

5.  Ice  Chart  of  S.  Hemisphere,  pubd.  by  Ad. 

6.  Results  of  Met.  Obs.  made  at  E.  Obs.,  Cape  Town,  between  '42 

and  '56. 

7.  Eesults  of  Met.  Obs.,  between  '42   and  '63,  with  a   notice  of 

observations  made  by  Lacaille  in  1751. 
9.  Hesults  of  Met.  Obs.  made  at  E.  Obs.,  discussed  by  £.  J.  Stone. 

M.A.,  F.E.S.,  Cape  Town,  '71,  pubd.  by  Ad. 
9.  Abstracts  of  Met.  Obs.  of  E.E.     Ghraham's  Town. 

10.  Wind  Charts,  pubd.  by  B.T.'  Lond.  '55-'56. 

11.  Met.  Papers,  pubd.  by  B.T.,  4to. 

(1)  '57  contains  notes  on  Met.  of  C.G.K. 

(5)  '61,  selections  from  Met.  Obs.,  made  '58-'59  by  Dr. 

Mann  at  Natal. 
(9)  '61.     Letter  from  Sir  Thos.  Maclear  to  Adm.  Fitsroy. 

12.  Charts  showing  surface  temperature  of  S.  Atlantic,  pubd.  by  Met. 

Office. 

13.  Met.   Charts  of  the  Ocean   District  adjacent    to  C.G.H.,   with 

remarks  thereon  in   separate  volume.     No.  43  of  publications 
issued  by  Met.  Off.,  '82.     (Most  valuable  and  interesting.) 

14.  Eeport  of  the  Gales  experienced  in  the  Ocean  District  adjacent  to 

C.G.H.,  by  Capt.  Toynbee,  F.E.A.8.,  '82.     No.  44  of  publica- 
tions issued  by  Met.  Off.     (Valuable.) 


II.  ii.    REPORTS  PUBLISHED  BY  THE  CAPE 

GOVERNMENT. 

In  Government  Gazette  from  Sept.  1818  to  June  1825,  various 
meteorological  registers  are  from  time  to  time  included. 

The  majority  are  from  Cape  Town,  and  are  signed  P.  E.  Wahl- 
strand,  and  contain  the  max.  and  min.  of  temperature  and  pressure 
during  each  day,  also  two  o*bservations  of  wind  and  weather. 

Observers  were  most  active  during  the  years  1821,  1822,  1823,  and 
slips,  apparently  procured  from  the  printers  of  the  Govt.  Gazette,  have 
been  bound  together  in  3  volumes,  one  for  each  year.  These  volumes 
are  in  the  P.L.    The  following  are  the  records  as  far  as  ascertained: — 

1818.  Cape  Town.     Sept.,  Oct.,  Nov.,  Dec. 

1819.  Cape  Town.     Jan.-Dec.     [When  a  month  is  named  it  is  meant 

that  month  is  included.] 
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1820. 
1821. 


1822. 


1823. 


1824. 


1825. 


1862. 
1865. 


Cape  Town.     Jan. -Dec. 

Cape  Town.    Jan.- July. 

Zwartland.     June-Dec. 

Stellenbosch.     Jan.-Dec. 

Tulbagh.    Jan.-Dec.     [Feb.  drought  in  Boggeveld.    Farmers 

trekked  to  Zak  R7] 
Swellendam.    March-Dec. . 
George.     Nov.,  Dec.     Drought. 
Uitenhage.     March- Dec. 
Bathurst.     March-Dec. 
Cape  Town.     May-Dec. 
Zwartland.     Jan.-Dec.     Drought  in  March. 
Stellenbosch.    Jan.-Dec.     Heavy  rains  in  winter. 
Tulbagh.    Jan.-Oct.     Drought  in  Feb. 
Worcester.     Nov.,  Dec. 

Swellondam.     Jan.-Dec.     Drought  Jan.     Heavy  rains  winter. 
George  Town.    Jan.-Dec.    Jan.  1821 -March  1822  continued 

draught. 
Uitenhage.     Jan.-Dec. 
Albany.     Oct.,  Nov. 
Cape  Town.     Jan.-Dec. 
Zwartland.     Feb.-Dec. 
Stellenbosch.     Jan.-Dec. 

George.     Sept.     Great  drought  behind  the  mountains. 
Swellendam.     Jan.-Dec. 

Uitenhage.     Jan.-Oct.  and  Dec.     Oct.  very  wet. 
Cape  Town.     Jan.,  ApL,  May,  Aug.,  November. 
Stellenbosch.     Jan.,  Apl.,  May,  July. 
Clanwilliam.     Jan. 
Kwellendam.     Apl.,  May. 
(Jape  Town.     Jan.,  March,  Apl.,  June. 
Swellendam.     Apl. 
Stellenbosch.     June. 


First  Report  of  Met.  Com.  of  C.G.H.,  7  July. 
Minority  Provisional  Report,  Dr.  Adamson,  for  1864. 
Results  deduced  from  Met.  Obs.  made  at  certain  stations  in 

Col.  of  C.G.H.,  in  years  '61,  '62,  '63,  '64,  '65. 
Results  deduced  from  Met.  Obs.  made  at  certain  stations  in 

Col.  of  C.G.H  ,  in  years  '66,  '67. 
Results  deduced  from  Met.  Obs.  made  at  certain  stations  in 

Col.  of  C.G.H.,  in  years  '67,  '68. 


1875. 
1876. 
1877. 
1878. 
1879. 


Report  of   Met.  Com.    of    C.G.H. ,   '77. 


>» 


»> 


»» 


»» 


'78. 
'79. 
'80. 


(First  year  of  inspection  by  Secretary.) 


A.  26-'76. 
fG.  67-'77. 
G.  41-'78. 
G.  64-'79. 
G.  35-'80. 
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"G.  45-'81.] 
"G.  I01-'82.] 
G.  45-'83.] 
G.  48-'84.J 


1880.    Eeport   of  Met.    Com.   of  O.G.H.,   '81. 

lool.  ff  ff  ff  o^. 

l0O«.  jf  jy  )|  8u. 

looo.  ,,  ff  yj  84. 

Including  means  of  .rainfall  for  each  month  at  seventh-three 

placen. 
1884.     Eeport  of   Met.   Com.   of  C.G.H.,    '85.     [G.  27-'85.] 

Including  arrears  of   raibfall,  means  of   temperature,  and 

lithographic  curves  of  rainfall. 


Dr.  GiU,  F.E.S.,  on  S.A.  Met.     [G.  6-'81.] 


II.  iii.    EEPORTS  PUJ3D.  BY  NATAL  GOVT. 

Annual  Reports,  1863»  &c. 
Obs.  at  Maritzburg,  '64,  '65. 

„       Durban,  '82.     HH. 
Reports  of  Com.  on  Forests,  with  rainfall  tables.     1880. 


II.  iv.     MISCELLANEOUS  REPORTS.— A.   OmciAL. 

Novara  Ohs.  P.L.  In  the  Met.  Tagebuch  of  the  Austrian  dis- 
covery ship  Novara  are  some  obs.  taken  at  Simon's  Town. 

United  States  War  Dept.  Jteports.  Simultaneous  observations  over  the 
whole  globe. 

II.  iv.    MISCELLANEOUS  REPORTS.— B.  Not 

Official. 

Nieuwe  Alge^neene  Beichrijving  van  de  Kaap  de  G.H.    Amsterdam  and 

Harlingen,  1777. 

LacaUle'R  obs.  taken  in  1751,  1762. 

Prevailing  winds  S.E.  and  N.W;  clouds;  law  of  rotation ;  temperatnn) ; 
seasons;  bfuxnneter. 

An  Account  of  Col.  of  C.  G.S.y  for  information  of  Emigrants,  London, 
1819. 

Only  general  notice  of  climate. 

State  of  CM.E,  in  1822.     Murray,  London, '23.     P.L.   No  author 
mentioned,  said  to  be  Bird.     Ed.  by  H.  T.  Colebrooke. 

S.  370.  Abstract  of  barometer  and  thermometer  obe.  kepi  from  Sept,  1818- 
y  1821 ;  monthly  means  and  max.  and  min. ;  no  note  of  time  of  day  at 
which  ohs.  were  taken,  or  of  exposure,  or  of  temperature  of  merraiy; 
apparently  the  same  a«  those  which  appearod  in  Oott,  GazftU: 

131.     Account  of  gule,  July  18-24,  from  Cape  2hwn  GasetU. 

180.  Climate  ol'Zuurveld;  moisture  oftoi  fails;  want  of  periodical  rains 
placed  crops  in  hazard  every  year. 

182.  General  want  of  rain  :  frequent  drought  in  Nov.  and  Dec«  sposb 
crops  of  gnun. 

242.  Excessive  rains  and  storms  in  July,  1822,  about  the  Cape ;  droaghi 
in  Albany. 

376.  Rains  more  regular  and  abundant  (?)  on  the  West  aide  of  S.A.  thaa 
Ota  the  East. 
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_  a  _ 

Port  Elizabeth  Obs.,  pubd.  by  Lighthouse  Keeper  (not  very  accurate). 

D.  1.  Results  deduced  from  Met.  Obs.  made  at  Idghthouse,  Port  Eliz.»  in 
years  1867-1872,  by  Chas.  Hammoiid,  Port  Eliz.,  '73. 

D.  2.  Besults  deduced  from  Met.  Obs.  made  at  Lighthouse,  Port  £Uz., 
in  years  1873-1877,  by  Ohas.  Hammond,  Port  Eliz.,  78. 

D.  3.  Results  deduced  from  Met.  Obs.  made  at  Lighthouse/ Port.  £Uz., 
in  years  1878-1882,  by  John  Knight,  Port  Eliz.,  '82. 

Met.  Obs.  at  Maritthurg,  '64.     Folio. 
Met.  Obs.  at  Durban,  '75.    Folio. 


III.    PUBLICATIONS  OF  SOCIETIES. 

i.     PROCEEDINaS   OF  THE   BRITISH   (NOW  CALLED   THE  ROYAL) 

METEOROLOGICAL  SOCIETY. 


NO.   OF 
VOL. 

DATK. 

• 

PAQE. 

203 

AUTUOB. 

SUBJECT. 

3 

1866 

R.  Mann,  M.D. 

Leading  Features  of  the 

Climate  of  Natal. 

_ 

1867 

340 

»> 

Atmospheric  pressure  in 
Natal. 

4 

1868 

139 

)y 

Bainfall  in  Natal. 

)» 

>» 

231 

»> 

ExceptionaJly  heavy  rain- 
fall in  Natal. 

>f 

1869 

286 

Sir  T.  Maclear. 

Besults  of  obs.  at  B. 
Observ.,  C.  of  G.H.,  from 
1842  to  1861. 

5 

1870 

84 

Abstract  from  obs.  in 
Colony  of  C.O.H.,  compiled 
by  a  €k)vemment  Comuiis^ 
sion. 

y9 

M 

123 

K.  Mann,  M.D. 

Eainf  aU  in  Natal. 

>l 

>» 

150 

}f 

Temperature  of  Air  in 
Natal. 

After  this  date  the  society  published  a  Quarterly  Journal,  instead  of 
Volumes  of  Proceedings. 
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QUARTERLY  JOURNAL  OF  METEOROLOGICAL  SOCTETY. 


VOL. 


1. 
fi 

•  • 

u. 
iv. 


V. 

•  • 

Vll. 


Vlll. 


IX. 


X. 


DATE.        PAGE. 


72-'73 


>> 


»f 


'74-'75 

! 

'78  Y 


•» 


'79 
'81 


I 


'83 


95 

97 
266 
235 

25 
173 

95 


AUTHOR. 


SUBJECT. 


R.     J.     Maniii     Note    concerning    Natal 

M.D.  irainfall. 

Boulton,  Lieut.,1    Note  on  climate  ol  S.W. 
R.N.  coast  of  Africa. 

Heavy  rainfall  at  NataL 
4  March,  '73. 


La  Touche,  Rev. 

J.D. 
Bourke,      Com. 

E.  G.,  R.N. 
R.     J.     Mann, 

M.D. 


K.     I.     Marks, 
F.M.8. 
3  iJohnG.  Gamble. 
127   Meteorological 
Office. 


249 


John  G.  Gamble. 


I 
'82  j     238 


lis 


130 


'84  I     295 


Hailstorm  at  Natal. 

W.  Coast,  from  C  Verde 
to  C.  of  G.H. 

Contributions  to  the 
Meteorology  of  NataL 

Obs.  at  Calvinia. 


Rainfall  in  8.  Africa. 

Progress  of  discuss,  of 
Ocean  Meteorology  off  C.  of 
G.H. 

Note  on  a  comparison  of 
max.  and  min.  temperature 
land  rain&dl    observed    on 
jTable  Mt.  and  at  the  Royal 
■Observatory,    Cape    Town, 
iduring        Januiuy        and 
iFebruary,  '81. 
D.  Gill,  LL.D.,,     On  the  effect  of  different 
F.R.A.S.,       .kinds       of       Uiermometer 
F.R.8.  {screens    and    of    different 

exposures  in  estimatinir  the 
diiLrnal  itinge  Tt«^. 
ture  at  the  R.  Obs.,  C.G.H. 

Weather  Forecasts  and 
Storm  Warnings  on  the 
coast  of  8.  Africa. 

Meteorology  of  the  Ocean 
District  adjacent  to  the 
C.G.H, 

In  discuss.,  Hot  Winds 
of  8.A. 


Capt.  Hepworth. 


Met.  Office. 


R.  Mann,  M.D. 
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III.  ii.    ZEITSCHBIPl'  DEE  08TERREICHISCHEN 
GESELLSCHAFT  FUR  METEOROLOGIE. 


VOL. 


11. 

•  •. 

m. 
iv. 


V. 


Vll. 


m. 


XIU. 


PAGE. 


xiv. 

208 

XV. 

,498 

xvi. 

511 

xvii. 

19 

immmn 


116 

439 

18 

31 

122 

374 

428 

204 

213 
255 

38 
417 


Increasine  dryness  of  South  Africa. 

Eainfall,  Natal. 

Fritsch,  Increasmg  dryness  of  South 
Africa. 

Oomelissen.  On  the  temperature  of  the 
sea  near  the  Cape. 

Eainfall  at  I'ort  Elizabeth  Lighthouse, 
'67,  '68. 

Mann.  Climate  of  Natal.  Brit.  Ass., 
1868. 

Climate  of  Cape  Town,  Boyal  Observa- 
tory. 

Buchan  &  Hann.  Tables  of  mean  tem- 
perature and  rainfall  in  S.A. 

M  iihry.     Wind — Ascension  at  Table  Mt. 

Comelissen.  Mean  height  of  barometer 
in  storms  roimd  S.  extremity  of  A. 

Periodicity  of  rainfall  in  S.A.  (N.B. 
Livingstone's  view  of  a  periodicity  of  11-12 
years.) 

Baron  v.  Danckelmann.  Climate  of  He- 
reroland. 

.Dr.  Mann.     Climate  of  Natal. 

New  Meteorological  Stations,  Herero- 
land. 

Gamble.    Eainfall  in  S.  Africa. 

Climate  of  Pretoria,  Transvaal.  Jeppe's 
Directory.     Observations  of  J.  B.  Lys. 


VOL.   III. 


w 
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III.  iii.    PUBLICATIONS  OF  THE  ROYAL 

METEOEOLOGICAL     INSTITUTE    OF 

THE  NETHERLANDS,  UTRECHT. 

Uitkomsten  van  Wetenschap  ea  Ervaring  aangaande  Winden  en 
Zeestroomingen  in  Bommige  gedeelten  van  den  Ocean.  (A  Beiial 
publication,  the  following  refer  to  our  district) : — 


1857.  The  Agulhas  coxrent,  as  deduced  from  the  temperatnre  of  ti^ 

1858.  Storm  and  Rain  Charts  for  vicinity  of  Cape  of  Good  Qopew 

1859.  Wind  Charts  of  Indian  Ocean  to  lat.  50"*  S.  and  Eaatwaids  from  W 
E.,  in  5°  squares  for  each  month. 

Sea  temperature  means  from  lat.  30°  to  50*'  S  ,  and  longitude  0^  to  45^  £. ;  in 
single  degree  squares,  for  the  months  of  April  and  June. 

The  mean  Barometoio  Pressure  in  the  Indian  Ocean. 

1861.  Monthly  Charts  of  Sea  Tempecature  in  theS.  AtUmtio  and  Indian 
Oceans. 

The  influence  which  the  Agulhas  current  exerts  on  the  Atmosphere. 

1868.  J.  E.  ComeUssen  on  the  temperature  of  the  sea  at  the  suifaoe  near 
the  South  point  of  Africa. 

1874.  On  the  mean  height  of  Barometer  and  Storms  round  the  South 
point  of  Africa.  (Gemiddelde  Barometerstand  en  Stormen  rond  Afrikas  Zuid- 
punt.) 
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F.  Guthrie.     Heat  of  the  Sun  in  8.A. 
John  6.  Gamble.  Eainfall  of  S.  Africa. 

John  G.  Gamble.  A  storaM  reservoir 
in  the  Achterveld.    Notes  on  ^Faporation. 

John  G.  Gamble.  On  some  of  the  pro- 
blems awaiting  research  in  S.A. 

John  G.  Gamble.  On  the  summer  and 
winter  temperature  in  S.A. 

John  G.  Gumble.  The  Barometer  and 
the  winds,  preBidential  address. 

John  G.  Gamble.  Proposals  of  Table 
Mt.  Water  Supply  Co. 

W.  B.  Tripp.  The  R.  Buffalo,  its 
watershed  and  flow,  in  connection  with 
the  rainfall. 

J.  E.  Balfour.  On  some  South  African 
rivers. 
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Instructions  to  Dr.  Andrew  Smith  for  his 
voyage  into  the  interior.     June,  '34. 

Report  of  Dr.  Andrew  Smith  from  CaJedon 
R.  Sept.,  '34.  The  drought  had  prevented 
his  getting  to  Latakoo  (Kuruman). 

Imtructions  for  making  and  registering  Met. 
Obs.  at  various  stations  in  S.A.  and  other 
countries  in  the  S.  Seas,  drawn  up  by  Met. 
Comm.  of  S.A.  Lit.  and  Phil.  Inst.  (cf.  also 
S.A.aJ.,  p.  27.) 

Report  of  Dr.  Andrew  Smith.  **  The  cli- 
mate of  Bechuanaland  must  have  undergone 
great  changes  ;  within  the  memory  of  persons 
yet  living  sea-cows  inhabited  the  Kuruman 
River  where  it  is  now  without  a  drop  of 
water."  

Volume  13  and  volumes  15  to  23,  both  in- 
elusive,  are  wanting  in  P.L. 

Andersson's  Explorations  in  S.A.  Climate 
of  Great  Namaqualand.  Little  or  no  rain  falls 
about  the  lower  course  of  the  Orange  River. 
The  Namaquas  are  loud  in  their  complaints 
that  less  rain  falls  now  in  their  country  than 
a  quarter  of  a  century  back ;  this  seems  also 
to  be  the  case  in  Damaraland. 

Sutherland  (P.  C).  Met.  Obs.  made  during 
passage  from  London  to  Algoa  Ray.  Cur- 
rents off  S.  coast. 

Moffat,  Visit  to  Moselekatze,  K.  of  Mata- 
bele.  Writing  on  27  July,  '54,  from  water- 
shed between  Limpopo  and  Zambesi,  20*^  S. 
*'  The  wind  cold  and  disagreeable,  the  trade 
wind  as  usual,  with  thick  misty  clouds  and 
sand  sweeping  over  our  heads.  When  the 
natives  were  asked  if  it  would  not  rain,  they 
laughed  and  said,  'Who  ever  saw  rain 
during  the  w^inter  months  ?  '  They  appear  no 
more  to  expect  this  than  that  the  wind  should 
blow  from  the  W.  any  part  of  the  year." 

Hopkins.  Causes  of  dryness  in  certain 
countries. 
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245 


100 
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25 


Livinffiiane  on  the  drying  np  of  8^. 

WiUon  (James  Fox).  Water  supply  of  O.H. 
basin ;  rough  rainfall  map  incorrect  for  W. 
coafit — drying  up  of  fountains — ^advcx^tee 
artesian  wells— cause,  burning  the  plains  and 
destroying  the  timber.  Wood  wasted  in  traps 
for  wild  animals — dwellings — trees  bunrt 
because  wood  so  hard.  Case  of  Griquatown, 
accidental  destruction  of  many  wild  oHve  trees 
on  plains  around  and  shrubs  on  neighbouring 
heights  known  to  have  pi*eoeded  diminution  of 
water  supply. 

Toynbee,  Spec.  G(ray.  Temp,  and  Churents 
betw.  England  and  India,  with  map.  Cold 
vrater,  Agulhas  Bk.  In  Table  Bay  51^  in 
Feb.  Natal  has  current  78^  running  by  all 
the  year  round.  If  it  were  not  for  Mozam- 
bique warm  current  icebergs  would  be  trouble- 
some off  the  Cape.  The  sea  on  the  Agnlhas 
Bank  is  always  several  degrees  colder  than 
that  to  the  Eastward. 

Mann  (E.  J.).  Phys.  Q.  and  climate  of 
Natal. 

Jirskifie  (St.  V.).  Journey  from  Ley- 
denburg  to  mouth  of  Limpopo  and  back, 
through  Swaziland  and  Zululand — ^frequent 
drou^t  in  N.E.  Transvaal.  Prevailing  winds 
in  winter,  S.E.  or  N.W.,  former  damp  and 
cold. 

Battles.  Gold  Fields  between  Limpopo  and 
Zambesi.     Ghreatest  cold  at  night  24^°  r. 

Elton  (F.).  Explor.  of  Limpopo.  In  Ma- 
kalaka  country,  E.  of  Matabele,  waterpools 
are  few  and  far  between.  All  those  situated 
away  from  the  rivers  drying  up  in  the  hot 
season. 

Erskine  (St.  V.).  Journey  to  Gasa 
country,  between  Limpopo  and  Sabi.  Coast 
district  almost  rainless.  Sky  covered  with 
clouds,  which  float  on  inland. 

Erskine  (St.  V.).  Third  and  Fourht 
journeys  in  Gasa  country.    ' 
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283 
286 


Temperature    Tonga 


ErBkine    (St.  V.). 
country. 

Warren  (C).     Gh)ld  Fields  and  Delagoa  Bay. 

Climate  of  Delagoa  Bay. 
287  I    Bailie  (A.  C.)  Barkly  to  Taungs,  Shoshong, 

&c. 
290  ;    BaiUe  (A.  C).    Very  dry  season  of  '76. 


PEOCEEDINGS  E.G.S. 


VOL. 


V. 


YEAB. 


'60-'61 


PAOE. 


16 


IX. 


'64.*65 


106 


Chapman,  Joe,,  Jun.  Letter  to  Sir  G. 
Grey — writing  in  January,  '60,  fi'om  Otjim- 
binque  lie  ^ays : — **We  have  had  an  un- 
usually dry  season,  in  the  whole  country  up 
to  the  lake  the  fountains  have  failed,  and  if 
the  desiccation  continues  a  few  years  longer 
at  the  rate  it  has  done  during  the  last  four 
years,  I  fear  we  shall  only  be  able  to  reach 
Ngami  in  the  rainy  season."  '^  Lake  Ngami 
has  been  very  fuU  for  the  last  couple  of  years, 
and  the  BoUetlie  B.  has  Med  up  the  great 
salt  lake  (which  I  discovered  in  '54)  with  Iresh 
water  from  Ngami." 

Wilson,  J.  Fox,  Beeiccation  of  Orange  R, 
haein,  cf.  Q.J.  Keckless  felling  of  timber 
and  burning  pasture.  In  discussion  Zimng- 
stone  attributea  it  to  the  elevation  of  the  coun- 
try, more  especially  on  the  West  side  of  the 
continent.  Oalton  explained  why  more  timber 
is  cut  down  now  than  formerly,  [i.l  Kaffirs 
are  more  wasteful  than  Hottentots,  [li.]  Lron 
has  been  introduced  and  axes  are  more  plen- 
tiful. Lord  Stratford  de  Hedcliffe  said  water 
supply  of  Constantinople  comes  from  streams 
in  the  forest  of  Belgrade.  Some  years  ago 
permission  given  to  cut  down  trees,  specula- 
tors cut  largely,  reservoirs  began  to  fail  and 
the  permission  had  to  be  revoked. 
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xiv. 
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338 
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360 
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Toynbee.  Sea  between  England  and 
India.  Sea  currents  off  S.A.  Diynese  of 
Namaqualand,  wind  has  to  pass  oyer  so  cold 
a  sea  that  its  capacity  for  moisture  is  greatly 
increased  when  it  conies  into  contact  with 
these  heated  lands. 

Cold  heavy  water  met  with  near  Danger 
Point. 

Mann.  Phys.  O,  and  Clim.  of  NataL  cf . 
Q.  J.  Met.  S.  In  discussion  Toynbee  says 
Mozambique  current  78°  off  Natal.  Mann  in 
reply  says  sea  breeze  always  refreshing  and 
cool,  also  the  Mozambique  current  does  not 
come  in  dose  to  the  land  in  Natal  parallels. 

Buchan,  A.  On  determination  of  heights 
by  the  observation  of  atmospheric  pressure. 

Hoddinff.  Spec.  Ghrav.  of  water  in  8. 
Atlantic.  The  meeting  of  the  Mozambique 
and  Antarctic  currents  often  very  abrupt — 
condensation  of  vapour — latent  heat  set  free — 
hence  storms  off  the  Cape. 

Spec.  Grav.  of  Antarctic  lower  than  that  of 
Mozambique. 

After  vol.  xx.  not  in  P.L. 


NEW  SEEIES  IN  MONTHLY  VOLUMES. 


VOL. 
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PAGE. 

79 
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80 

506 
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111. 

81 

1-20 

Blencowe.    Phy^.  Oeog.  of  Zululandand 

borders. 

Climate  of  Matabele  country.  (Missions 
Catholiques.) 

Mean  temperature  in  summer  77^ — in  win- 
ter 68°. 

No  rain  in  winter — ^from  November-March 
rain  extremely  heavy.     Frequent  storms. 

Frere,  Sir  B,    Temperate  S.A. 
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Selous.  Chobe  and  Okavango  Rivers  rise 
in  the  diy  season.*  Why  is  this  ?  No  reply 
given. 

In  former  years  the  Botletle  used  to  rise  so 
high  that  its  waters  ran  into  the  large  salt- 
pan N'twe^twe.  Of  late  years  it  has  never 
reached  the  saltpan,  and  in  '79  it  failed  for 
the  first  time  to  reach  the  gardens  of  the 
Makalakas. 

Bradshaw,  Dr,  Benf,  Chobe  R.  Rains 
commence  in  Oct.  or  Nov.,  and  generally  end 
in  March  or  April.  The  rest  of  the  winter  is 
fine,  with  perhaps  one  shower  in  June  or 
July,  very  often  none.  Prev.  winc^  E., 
except  during  rains,  which  often  come  from 
W.  Hailstorms  rare.  Temperature  in  shade 
Oct.  and  Nov.  95^-11 0^ 

Duparquet*  Missions  Catholiques. 
R.G.Slj.  Ovampoland.  Entire  absence  of  rain 
on  coast  S.  of  Chmene  R. 

Phipson-Wybrants.  Sabi  River  delta. 
Heavy  dews  in  November  drench  traveller 
like  rain. 

Galton,  F.  Climate  of  coast  about  Wal- 
visch  Bay.  Discussion  on  Lord  Mayo's  paper 
on  his  journey  to  Humpata  and  the  Cunene. 

Anderson,  A.  A.    Oeog.  of  S.  Cent.  A. 

December-May  rainy  season  on  'Oup.  R., 
Kalihari. 

Rain  seldom  falls  about  Back  R.,  between 
Hygap  and  G.  Fish. 

Direction  of  stream  between  Ngami  and 
Makarakara. 

In  April  and  May  Easterly,  in  June  and 
July  Westerly,  ace.  to  rainfall;  same  with 
stream  between  Ngami  and  Chobe. 

South  of  Kolobeng  (Goshen)  winters  mild. 

North  of  Shoshong,  Dorst  (Thirst)  land,  no 
rain  falls  from  April-November. 

Selous.  Watershed  between  Sabi  and 
Zambesi.  ^*  Gold  wind  blows  almost  iminter- 
ruptedly  from  S.E. 

Droughts  and  famines  unknown. 


*Thi8  does  not  agree  with  Bradiihaw. 
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And  probably  others. 
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Notices  of  Umzila's  country  between  Limpopo  and  Zambesi. 
Ovampoland. 
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Maritzburg    Observations, 
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Eainfall  of  the  Globe. 
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VcJl.  iv.      1869    p.  35       Port  !l&zabeth.     Cape  of  Good  Hope  rain- 
faU. 
vii,      1872         75       Eesults  of  Obs.  at  E.  Obs.,  C.G.H. 

87  .  Eeview  of  Bates'  Handbook  of  S.  Africa. 
161  Mr.  Blore's  Experiments  on  Evaporation  at 
Wynberg.  (Two  iars,  one  exposed,  the  other 
sheltered,  during  five  days  the  former  lost  an 
inch  more  than  the  latter :  inference  in 
favour  of  forest  planting.) 

[The  compiler  has  had  no  opportunity  of  examining  recent  nnmbers  of  this 
periodical.] 

Vol.  XX.  I  1885         19  ,     Eainfall  of  Cape  Colony.     Notice  of  h'tho- 

graphic  diagrams  prepared  by  J.  G.  Gamble. 
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1864.      591.     Climate  of  Transvaal,  from  Natal  Mercwry, 

1092  I  ^^^^^*     l^siccation;  rains  local. 

'71.      433.     Haverland.     Desiccation.     Destruction  of  forests. 
'75.      445.     Mohr.     Climate  of  Transvaal. 
'77.       839.     Shaw,   I>r,  John.       Sheep  eating    grass   diange 

climate. 
89  L     Klima-Aenderungen  an  der  Aequatorial  grenzeder 
subtropischen  Kegenzone. 
Desiccation  of  S.A. 
'78.      788.    Climate  of  Damaraland.    cf .  Petermann. 
'80.       349.    Met.  Verhaltnisse  in  W.  Afrika. 

In  S.W.    Winter  fog.    Summer  rain. 
Thunder  clouds  come  from  E,  driven  back  byW. 
wind,  hence  the  rain  occurs  inland. 
'81.      441.     Alsberg,  Br,  M,    Eegenf all,  Vegetation  und  Bo- 

denkultur  in  S.A.     High  mts.  intercept  moisture. 

No  dry  years  on  the  high  lands  of  the  Transvaal. 

Certainly  a  drying  up.     It  is  caused  by  felling  of 

trees  and  destruction  of  vegetation  by  fire— of 

old  date.     Yasco  de  Ghuna  noticed  bush  fires. 

Kemedy,  tree  planting  on  a  large  scale.    Small 

chance  for  artesian  borings.     Provision  of  water 

must  be  increased  by  reservoirs. 

'83.       489.     Climate  of  Damaraland — no  rain  on  ooast — season 

when  rain  may  fall,  end  December  to  beginning 
of  May. 

714.  Buttner.  Climate  of  Angra  Pequena.  Influence 
of  cold  ocean  current. 

■  • 

883.  Buttner.  Climate  of  S.W.  Africa.  More  rain 
further  you  go  from  the  coast.  Hainy  season 
begins  and  jstops  earlier  in  the  interior. 


IV.  V.     SOUTH  AFRICAN  QUAETEELY  JOUENAL. 

EDITED  AT  THE  SOUTH  AFRICAN  INSTITUTION— 

PRINTED  AT  CAPE  TOWN. 

Vol.   i.  Contains  4  numbers  for  year  October,    182d-September, 

1830.     Paged  consecutively  1-464,  with  Index. 
Vol.  ii.  Contains  number  5,  dated  October,  1831.     pp.  9-140. 

Also  Annual  Report  of  S.A.  Lit.  and  Sc.  Inst,  tor  1833. 

pp.  1-26. 
Also  S.A.Q.J.     2nd  series. 

No.  1.    Part  1-2  and  3.     October-December.  '33. 

No.  2.     Parts  1-2  and  3.     January-March.  *34. 

No.  3.     Parts  1,  2  and  3.    April-June,  '34. 

No.  4.    Parts  1,  2  and  3.    July-Sept.,  '34. 
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The  2nd  series  is  paged  consecutiyely  1-388,  foUowing  it  is 
an  Index  to  2nd  series,  and  a  table  of  contents  to  No.  5, 
Ist  series. 
Vol.    i.  p.  18.    Buchenroder.      Earthquakes    at  the  Cape  in 

in  Dec,  1809,  with  Met.  Diary  !rom  4th-27th. 
101.    Met.  register  for  Cape  Town,  1829,  means  and  ex- 
tremes for  each  month  of  thermometer  and  baro- 
meter— ^most  frequent  winds — number  of  rainy, 
cloudy  and  clear  days. 
141-143.    Climate  of  Delagoa  Bay.    Rain  always  comes 
ojS  the  land  with  B.W.  winds.    After  the  gale 
the  wind  goes  round  to  S.E. — weather  becomes 
fine — wind  aft^wards  draws  to  N.E. 
306.    Jomard.      Oeog.   8.  of    Paris.      Discoveries  in 
Africa.     Zak  and  other  rivers  lost  in  the  sands 
of  the  desert. 
403.     Cliase.     Travels  of  two  traders  in  Bechuanaland. 

Upper  Hart  B.  only  a  series  of  pools  in  July. 
417.    Bain,  A,  G.    Barolong  coimtry.    Pool  in  bed  of 
Malopo  B.  in  Aug^t  could  not  last  many  days 
longer  :  springs  few  and  far  between. 
Vol.  ii.  No.  5.    p.  105.    Adamson,  Dr.     Self  registering  ther- 
mometer. 
Vol.  ii.  p.  117.  Annual  Beport  of  S.A.  Institution,  1834.       Little 

done  in  Meteorology.    8ome  registers  from  Port 
Elizabeth— early  ones  unsatisfactory.    Best  is  an 
abstract  of  obs.  on    temperature    pressure    and 
wind  in  1830  by  Mr.  Francis. 
Need  of  synchronous  charts. 

Beport  of  S.A.  Inst.,  '33.     Met.  Inst.  reed,  and 
committed  to  Dr.  Adamson. 
Second  Series.  Paging  begins  again. 

136.  Chase.     Progress  of  Geog.  Disc,  in  S.A. 

Dr.  Campbell  had  abundant  rains  in  winter,  1820, 
in  Bechuanaland ! 
207.  Morgan,  Dr.     Begister   of    temperature,  wind, 
weather  at  F.  Wiltshire,  1832. 

295.  Caffer's  Drift,  abstract  of  obs.  of  temperature,  Jan. 

'32-May  '34. 

296.  Importance  of  different  points  of  observation. 
301,   302.    Abbreviations  for  wind  and  weather. 

321.   Instructions  for  M.  Obs.  in  S.A.,  by  the  M.  Com- 
mittee of  the  S.A.  Lit.  and  PhUos.  Inst.,  form- 
ing part  of  First  Beport  to  the  Institution. 
382.   Second  Beport  of  M.  (ximmittee. 

Barometer  fluctuations  not  same  at  B.C.  and  Feld- 

hausen. 
Variation  of  Barom.  height  with  latitude. 
Tide  at  Simon's  Bay. 
Annual  and  diurnad  fluctuations  of  Barometer. 
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vi.   EASTERN  PROVINCE  MONTHLY  MAGAZINE. 

GKETL. 


1867. 


Vol.  i. 

■  • 
11. 


264,  432.    Hall,  H.    Physical  FeatareB  of  SA. 

59 

122,  246,  309,  371,  433,  498,  562,  624,  688,"Met 

Obs.    at   Oraham's  Toini.     Sept.,  1857-Haj, 

1858. 


IV.  vii.    CAPE  MONTHLY  MAGAZINE. 

FIRST  SERIES.    P.L. 


DATE. 

VOL. 

PAGE. 

AUTHOB. 

SUBJECT. 

»57 

Jan.-June. 

I. 

47 

Madear,  T., 
F.R.S. 

Astronomical 
and    Meteorologi- 
cal Sketches. 

64,  133,  261, 
390 

Eoyal  Obser- 
vatory Staff. 

Met.  Obs.  Nov., 
*56,  Dec.  '56,  Jan., 
Feb.,  March,  Apl., 
'57. 

July-Dec. 

n. 

64,  128,  192, 
256, 352,  432 

»» 

Met.  Obs.  May, 
June*  July,  Aug., 
Sept.,  Oct.,  '57. 

'58 
Jan.--Jime. 

in. 

64, 128,  255, 
383 

II 

Met.  Obs.  Nov., 
Dec,   *57.      Jan., 
Feb.,  March,  ApL, 
'58. 

192 

Madear,  T. 
F.R.S. 

1    Meteorology. 
Mean  temperature, 
&c. 

248 

>» 

Fall  of  rain  in 
the   vicinity   of 
Table  Mt 

/ 

319 

II 

Descriptio:!  of 
square  gaufie  used 
by   Pe^eth,    at 
Town    Hall,   and 
comparison  with 
R.Obs. 

relating  to  South  Afrka. 
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CAPE  MONTHLY  nkQAZmE— continued. 


DATE. 

VOL. 

PAGE. 

AXJTHOB. 

SUBJECT. 

'58 

IV. 

174,  177 

Blore,  W.  L. 

The  weather  and 

July-Dec. 

its  effects.     Eain- 
tall  and  wind  on 
the    two  sides  of 

« 

Table  Mt.      Baro- 
metric   scale   for 
Oommercial   Ex- 
change. 

238 

Madear,  T. 
F.R.8. 

Tension  and 
Dewpoint. 

64,  191,  256, 

Eoyal  Obser- 

Met.  Obs.  May, 

320,  384 

vatoiy  Staff. 

June,  July,  Aug., 
Sept.,  Oct.,  '58. 
How  to  observe 

'59 

V. 

112 

Maclear,  T., 

Jan.-June. 

F.R.8. 

temperature. 

279 

>> 

Tables  for  Dew- 
point,  Tension  and 
Humidity. 

64,  128,  192, 

Eoyal  Obser- 

Met. Obs.  Nov., 

256,  384 

vatory  Staff. 

Dec ,   '58.      Jan., 
Feb.,  March,  '59. 

July-Dec. 

VI. 

64,  127,  128, 

1} 

Met.  Obs.  ApL, 

256,  319,  320, 
384 

May,  June,  July, 
Aug.,  Sept.,  Oct., 
'59. 
Notes  on  pluvio- 

254 

Blore,  W.L. 

metiy. 

'60 

VU. 

64,  128,  192, 

Eoyal  Obser- 

Met. Obs.  Nov., 

Jan.-June. 

256,  320 

vatory. 

Dec.,   '59.      Jan., 
Feb.,  March,  '60. 

July-Dec. 

VULl. 

257 

Layard,  E.  L. 

Met.  Committee, 

63,  64,  128, 

E.  Oba.  Staff. 

Met.  Obs.  ApL, 

192,  256,  320 

May,  June,   July, 
Aug.,  Sept.,  '60. 
Met.  Obs.    Oct., 

'61 

IX. 

64 

,, 

Jan.-June. 

'60. 

July-Dec. 

x. 

192,256,336, 
400 

>> 

Met.  Obs.  July, 
Aug.,   '61.    Nov., 
Dec,  '60. 

'62 

XI. 

64,  256,  320, 

)) 

April, '61.  Nov., 

Jan.-June. 

390,  391 

'61.       June.    '61. 
May,  Sept.,  '61. 
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SECOND  SERIES.     (Only  a  few  numbers  in  the  P.L.) 


DATE. 


71 
'71 

73 

74 
76 


1876 


1877 


1878 


VOL. 

u. 

Ul. 

•  « 

vu. 

•  •  • 

VUl 

•  • 

Xll. 


XUl. 


XIV. 


XV. 

xvii. 


PAGE. 


79 

129 

31 
383 

189,    234 
275 

316 
124 
359 

127 

255 
64 

126 

127 

387 
320 
383 


AUTHOR. 


Hausamann. 

Maclear,  Sir 

G.  A(lston). 
Not  signed. 

Bolus,   H. 
Translation   of 
Meyer's  Drege. 

Lacaille. 


Boss,  Dr. 
Gamble,  John 
G. 

Secretary  Met. 
Com. 

Secy.    Met. 
Comm. 

Jackson,  Sid- 
ney 

Secy.    Met. 
Com. 


8T7BJSCT. 


>> 


>> 


>i 


Freeman. 


Souvenirs  du  Cap.  Met. 
Diary,  1859. 

Sir  J.  Herschel  at  the 
Gape.    Some  Met.  Notes. 

Met.  data. 

Met.  Obs.,  with  note  by 
editor. 

Climate  S.A.,  from  bota- 
nical point  of  view. 

Met.  Eecords  of  visit  to 
the  Cape.  Fubd.  in  Mem. 
Acad,  of  So.,  Paris,  1755. 

S.A.  as  a  health  resoit 

Barometric  observations 
of  heights,  and  the  use  of 
the  Aneroid. 

Meteorology  and  Tables. 

Met.  Observations. 
Meteorology. 

Rainfall  in  the  Yietona 
West  Karroo. 
Observations. 


>> 


>» 


EainfaU 
Wynberg. 


at    Longwood, 


CAPE    MONTHLY    MAGAZINE.— THIED    SEMES. 


1879 

• 

1. 

104 

1 

2.    Lovedale.     Meteorology    of    S.E. 

Africa.    N.B. 

Clouds   to   seaward — 

1880 

•  • 

u. 

128 

sign  of  rain.       Weekly 
periodicity. 
Met.  Comm.    j     Meteorol.  Observations 

relating  to  South  Africa. 


195 
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1882 
1883 


I 


1. 

•  • 

11. 

•  • 

u. 


544 
135,    312 
482 


I 


Alston,  G. 
Beswick. 


"  Heavy  Wet." 
Climate  of  8.  Africa. 


IV.  viii.    CAPE  FAEMEKS'  MAGAZINE. 

GEAHAM'S  TOWN.    P.L. 

Oct.,  '64  and  Feb.,  '65,  paged  together. 

p.  63,  127,  191,  367.  Weekly  averages  of  Graaff-Beinet  Met 
Segieter  for  Sept.,  Oct.,  Nov.,  Deo.,  1864,  Jan.,  1865. 

p.  64,  128,  192,  368.  Met.  Register  for  E.  Obs.  for  Aug.,  Sept  , 
Oct.,  Dec.,  1864.  Barometer;  dry,  wet,  max.,  min.,  thermometers; 
wind,  rain,  and  cloud. 

Ditto.    May,  1865.     Paging  begins  again. 

p.  184.  Weekly  averages  of  GFroaff-Beinet  Met.  Eegisier  for  Feb., 
March,  April,  1865. 

IV.  ix.    MISCELLANEOUS  PEEI0DICAL8,  &c. 

SOUTH  AFRICAN  ADVERTISER. 
66,  72,  75,  239,  240.     Travels  of  A.  G.  Bain. 

CAPE  ALMANAC  AND  DIRECTORY.— S.  Solomon  &  Co. 

Cape  Town. 

pp.  73,  74.    Climate  of  Cape  Col. 

p.  14.  Ditto. 

pp.  56,  57.  Ditto. 

p.  38.  Ditto. 

pp.  32.  83.  Ditto. 

p.  ■33-37.    Reprint  from  R.  Met.  S.J.  of  Capt.  Hepworth's 

Paper  on  Weather  Forecasts  and  Storm  Warnings  on 

the  coast  of  S.A. 
p.  83-87.  Ditto. 

NATAL  JOURNAL.— GREY  L. 

p.  103.    Climate  of  Ekukanyeni,  5  miles  from  Maritzbnrg. 
p.  1 1 .     Thunderstorms  and  £*rotection  against  Lightning. 

47.    Abstract  of  Met.  Register  at  Ekukanyeni. 

/2.    The  upland  summer  of  Natal.     Ekukanyani  Obs. 
2,055  ft.  above  sea  level. 

NATAL  COLONIST.    (Nbwspapeb.) 

Annual  retrospects  containing  Met.  Obs.  taken  at  Natal  Botanic 
aard.     1875  to  1879. 

Extra  to  "  Natal  Colonist,"  with  rainfall  at  various  places,  down  to 
1879,  incL 

VOL.    III.  Y 


1879. 
'80. 
'81. 
'82. 
'83. 
'84. 


'85. 

1857. 
1858. 
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NATAL  ALMANAC  DIRECTORY  AND  YEARLY  REGISTER. 

1871.    St.  Y.  Erskine  on  the  Met.  Obs.  at  Maritzburg  and  Durban. 

NATAL  MERCURY. 
1864.     ?    Climate  of  Transvaal. 

TRANSVAAL. 
Jeppe^s  Directory  from  '79,  Pretoria,  has  some  notes. 

COLONIAL  MAGAZINE.    London.    Fisher,  Sow  &  Co.    P.I-. 

1843.  Vol.  ii.  p.  86.  Saxe  Bannister  says  the  Xalihari  is  a 
parched  and  almost  uninhabited  waste  with  vestiges  of  anci^it 
forests.  The  opinion  justified  that  the  drought  in  many  parts  of  S.A. 
is  attributable  to  the  improvident  destruction  of  trees  by  natives. 

p.  88.     Tambooki  country  '*  is  too  cold  for  natives." 

244.  Protracted  drought  in  East.  Prov.  in  1842.  Many  farmers 
obliged  to  quit  their  farms  by  the  entire  failure  of  water.  Both  the 
Fish  and  Sunday's  Rivers  ceased  to  flow. 

Yol.  iii.  p.  362.  Abundance  of  rain  in  Kafirland  in  March  and 
April,  '43. 

iv.     499.     Storm  in  Algoa  Bay.     29  Aug,  1843. 


DETERMINATION  AND  DESCRIPTION  OF  CAPE   IRIDEA, 

Chiefly  Collected  by  Mr.  Robebt  T^scflemak,  akd  ooktaihed 
IN  THE  Hebbabium  OF  Prof.  Mac  Owan,  F.L.8.,  Director  op  the 
BoTANio  Gardens. 

Bt  Db.  F.  W.  Klatt. 

/.  Acad,  ca9.  CaroL-Zeopold.  Nature  CurioMr. 

1. — Gladiolus  alatxts,  linn. 

In  arenosis  Planitiei  Caperms  prope  urhem^  Sept.  1883,  SI.  M.O.  No. 
2268. 

2. — Gladiolus  Temflemanh  (sp.  nov.)  Klatt. 

O.  cormo  glohosOy  tunicis  fibrosis ;  oaule  flexuoso  simplici  erauo  tereii 
glahro ;  foliis  circiter  3-4  hasi  brevitor  raginantihu  anguste  eiui/ormihui 
acuminatis  rigide  coriaceis  renosisy  vencs  prominea  primaria  6,  secundarite 
6  hifarie  pilosa  ;  ftorihus  4-6  altemantihus  spicatis ;  tpathis  inaquivdk'ikwff 
valvis  margine  albo^iemhrafMC&is  paralUlo-Tenosui  interdum  ramoso^omms, 
Tolva  exUriore  basi  amplexicauli  elongata  ovato  laneeolata  herbaooa^  interiors 
apicc  bifida;  Jhribus  magnis  splendide  luteiSy  tubo  cylindrieo  erscto^  UmH 
segtMHtis  2  superioribus  ezterioribus  rhomhoideis  acutis,  int&riore  wperiore 
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spathtdato  orctMto  plicato  hast  purpurea  maculatOf  3  inferiorihus  ovatta  aeutis, 
lactnm  omnino  violaceo-vmosts^  genxtalihua  lacinias  super antibiiSy  antherts 
fihtnentis  duplo  hreviorihus,  atigniatihus  ohovatis  fimhriatia.  Hah.  In 
m(mte  Ztcarteherg  {Caledon) pone  thermaSf  Sept,  1884,  legit  Templeman — 
m,  M.  0.  No,  2608. 


Stems  6-8  in.  high,  simple,  terete,  glabrous,  bent  backwards  and 
forwards.  Produced  leaves  2  or  only  1,  linear  ensiform,  2  lin.  broad, 
narrowed  to  the  point,  rigid  in  texture,  prominently  nerved  and  on 
the  bilateral  nerves  beset  with  stiff  hairs.  Flowers  4  or  6  arranged 
in  a  strict  spike ;  yellow  with  scarlet  feathering  nerves.  Perigone  tube 
funnel-shaped,  narrow,  erect,  5  lin.  long ;  upper  outer  segments 
rhomboidal,  9  lin.  long,  7  lin.  broad,  upper  inner  segment  spathulate 
incurved,  15  lin.  long,  5  lin.  broad,  the  tiiree  lower  segments  smaller, 
ovate.  Stamens  longer  than  the  perigone  segments  except  the  upper 
one ;  anthers  linear  4  lines  long  curved  at  the  top.  Style  branches 
falcate,  obovate  fimbriate. 

This  fine  species  is  a  near  ally  of  Gladiolus  alatusj  Linn^  with  leaves 
similarly  rigid  in  texture  and  pubescent.  The  flowers  have  also  some 
resemblance  to  G,  hicolor  JBkr.  The  following  species  of  Gladiolus  are 
disting^shed  by  being  more  or  less  covered  wim  hair.  G.  alatus,  G. 
persicus,  G.  brevicollis,  G.  Orobanche,  G.  villosus,  G.  pubescens,  G. 
nirsntusy  and  G.  sericeo-villosus. 


3. — Gladiolus  mactjlatus,  Sweet,  Hort.  Brit. 


4. — Gladiolus  oiundis,  Thbg. 

In  monte  Zwarteherg  {Caledon)  pone  thermos,  Sept.  1884,  legit 
lempleman—M.  M.  0.  No,  2607. 

5. — Gladiolus  debilis,  Ker. 

In  tnonte  Zwarteherg  (Caledon),  pone  thermos,  Oct,  1884,  legit 
Templemon^Bh,  M.O.  No,  2610. 

6. — GlJa)IOLUS  INFLATUS,  Thbg. 

Ad  lat&ro  numtis  Zwarteherg,  pom  thermos,  Oct.  1844,  legit  Templemon, 
—m,M,0.  No,  2617. 

7.  Gladiolus  biflobus  (sp.  nov.)  Klatt. 

G.  eormo  ovoideo,  tunicis  dilute  fuscis  hasi  funiformi'laceratis,  caule 
simplict  gracili  ieretiy  foliis  superpositis  tdternantihus  hasi  et  apice  rudimen- 
tariis  vaginafonnihus  truncatis,  folia  media  ehngata  afiguste  lineari  crassa 

Y  2 
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unicoHata  bast  lon^i  vaginanU  ;  Jhribw  2  {rard  3)  lUaeinu  ipieaiis, 
valvts  ma^nis  ohovatts  herhace%9  margine  purpureu,  perigonii  tuho  hrwijlac9 
apice  ampliato  figurU  b  cuneiformihui  viokueU  notaiOf  laeiniis  ntb^uali- 
hits  obovatis  c^ice  mucronatUy  genitalibus  perigonio  2'plo  brevioribtu,  •id^mm-' 
iibus  curtatis  elongatis  late  ovatis  margine  Jimbriatis, — Hah.  In  arenon^ 
hyetm  inundatis,  in planitie  Capensi.     Sept.  1881,  Hb.  M.O.  No.  2279. 


Conn  heart-shaped,  5  lines  in  diameter,  outer  coats  light  brown, 
split  at  the  base  into  many  strips.  Stems  7-9  inches  high,  rample 
terete,  bent.  Flowers  almost  always  2,  purplish-pink,  yiolaoeons  in 
drying.  Spathe-valves  herbaceous,  obovate,  scarlet  at  the  Diarg;ins. 
Perigonium  tube  short,  yellowish,  with  5  cuneiform  violet  spots  above. 
Segments  nearly  equal,  obovate,  mucronate  at  the  tips,  8  Kn.  lonfi[,  3 
lines  broad.  Stamens  very  short,  anthers  3  Hnes  long.  Style  bran^es 
as  long  as  the  stamens  falcate,  fimbriate.  Leaves  5,  the  two  basal 
ones  being  only  sheaths,  the  two  uppermost  with  a  very  short  acute 
blade,  the  other  one  perfectly  formed,  elongated,  often  higher  than 
the  stem,  very  small,  linear,  rigid,  prominently  one-nerved,  6-8  inches 
long  J  line  broad,  sheath  3  in.  long.  *  ^ 

Allied  to  G.  Orobanche,  Bed. 


8.  Gladiolus  gbacilis.  Jaoq.     Ad  latera  mmtie  Tabuiarit  p$ne  Vtm 
Kamp's  Bay.     Sept.  1882,  Eb.  M.O.  2275. 


9.  Gladiolus  recubvus.  Linn.     In  clivis  ad  latera  mantis  TaMaris, 
oceidentem  versus.     Sept.  1884,  B[b.  M.O.  No.  2558. 


10.  Gladiolus  ornatus  (sp.  nov.)  Klatt. 

G.  cormo  globoso^  tunicis  fibrosis  fuscis  apice  laceriSy  caule  simplici 
flexuoso  tereti;  foliis,  5,  2  inferioribus  vaginoiformibusj  tertio  elongate 
rigido  angmt^  lineari  acuto  niarginato  unicostato  caulem  valde  superantey 
basi  longl  vaginantey  foliis  superioribm  abbreviatis  ;  fiaribus  3  magnis  laxi 
spicatis  {ex  sicca)  violaceis;  spatha  valvis  herbacets  iwequalibHs,  ralra 
exteriore  elongata  ovato -lanceolata  acuta  multistriata  ampTexieauli ;  ralta 
interiore  perigonium  breve  infundibular i-oylindricum  includente;  segmentis 
perigonii  2  superioribus  exterioribus  late  oblongis  obtusis  margine  uniuMo- 
crispiSf  interiore  superiore  pUcato  prominente,  inferioribus  macula  Hard 
obscurv  violaced  rhomboided  emarginatdpictis,  exterioribus  obkmgo^laneealatis, 
interiori  oblongo  prominent ibus,  genitalibus  brevioribus ;  stigmatibus  httis 
fimbriatis. — Hah.  In  arenosis  planitiei  Capensis  props  Bondeboseh.  Oct. 
1884,  legit  Mae  Owan.  No.  2553. 

« 

Oorm  globose,  4  lines  in  diameter,  outer  tunics  of  brown  fibres  slit  at 
the  top.  Stem  slightly  flexuose,  1 1  ft.  in  height,  round,  leafy.  Leaves  5 
in  number,  the  2  basal  ones  sheathlike,  the  third  linear,  strongly  nenred 
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in  the  middle  and  on  both  sides,  rigid  in  texture,  long-sheathed,  and 
much  longer  than  the  stem,  the  two  uppermost  with  reduced  blades. 
Flowers  3,  large,  violet  (when  dry)  and  forming  a  lax  spike.  Spathe 
of  2  dissimilar  herbaceous  valves,  the  outer  one  stem  clasping,  ovate- 
lanceolate,  multistriate,  elongate,  inner  one  a  little  shorter,  encircling 
the  tube  of  the  flower  ;  tube  as  long  as  the  inner  valve  of  the  spathe, 
bent  forward  near  the  limb,  3  lines  long ;  upper  outer  segments  of  the 
perigone  oblong,  obtuse,  with  curled  undulating  mar^ns ;  upper  inner 
segment  convex  on  the  back,  standing  forwards  rrom  the  3  lower 
8«g^ents,  all  1^  inch  long,  8  lines  broad  ;  with  a  jellow  mcLrk  running 
down  in  a  line  to  the  base  and  surrounded  by  a  rhombic  dark  violet 
border,  the  central  one  elongated,  18  lines,  the  2  others  15  lines  long, 
and  5  lines  broad. 

Allied  to  Gladiolus  inflatm  Th^g. 

11. — ^Gladiolus  vinulus  v8p.  nov.)  Klatt. 

G,  conno  ovoideo  tunicis  fibroao-areolatis ;  caule  areuato  firmo  tereti 
foli(^;  foliis  6  superpontiSf  2  inf&rioribus  ad  vaginas  reductis  apics 
sanguineiSf  folio  tertio  eUmgato  late  lineari-enH/ormi  acuminato  glabrOy  tribtis 
superioribus  hreviusoulis,  omnibus  membranc&is  margine  et  nervo  medio 
jpraminentibus  ^  flortbus  3-6  secundis  eameis  spieatis;  spathis  herbaceis 
fncBquivakibuSy  vakaexteriore  basi  amplexieauli  ehngaialate  ovato-kmceolata 
earinaia  acuta,  inferiore  dimidia parte  breviore  ovariwn  et  tubum  ampleetente 
apice  bifida ;  perigonii  tuho  curvato  eylindrieo  infundibulari,  segmentis  tubo 
cequihngis  subobtusis. 

Corm  ovoid,  5  lin.  in  diameter,  outer  tunics  consisting  of  meshes, 
^tem  flexuoee^  1-1^  ft.  in  height,  simple,  terete.  Leaves  superposed, 
69  the  two  at  the  base,  where  they  sheath  the  stem,  violaceous  above, 
the  third  elongate,  as  long  as  the  stem  with  the  flower  spike,  broadly 
linear-ensiform,  sferongly  nerved  in  the  middle  and  at  the  margins, 
blade  of  the  three  upper  leaves  abbreviated.  Spathe  insequivalved, 
herbaceous,  outer  v^ve  broadly  ovate-lanceolate,  striate,  elongate, 
nearly  2  in.  long,  t^e  inner  1  in.  only,  enfolding  the  ovary  and 
tube,  bifid  ^t  the  apex.  Ferigonium  fie^-colour,  tubular,  subringent, 
-with  a  6-parted  limb,  segments  unequal,  upper  middle  one  twice  as 
broad  as  the  others,  ovate,  incurved,  1  inch  long,  8  lines  broad,  the 
lateral  ones  4-5  lines  broad,  the  three  lower  marked  with  a  yellow 
lanceolate  spot  surrounded  above  by  a  semicircidar  violet-blue  line 
running  down  to  the  base  of  the  segment.  Stamens  shorter  than  the 
style  with  the  broad  fimbriate  stigmas. 

Allied  to  G.  inflatus  Thhg, 

12. — Gladiolus  MaoOwanianus,  (sp.  nov.)  Klatt. 

G.  cormo  ovoideo,  tunicis  ftbroso-areolatis^  caule  simplici  tereti  curvato 
glabro,  foliis   6,  duobus  ad  basin   mgifuxfonnihutf   viridibus,   4  productis 
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linearuensiformibus  acutis  eoriaceu  nutrginatis  medio  cMtatv! ;  floriinu  4-6 
spicatii  seaindis.atbido'carfms,  ex  neco  purpuraseentibus ;  tpathiB  vahis  in- 
(fqualihm  htfrba/^'^t  striatin,  vahd  exteriore  late  ovato-kmceolata  nseietUari 
bast  amplexicaulif  interiore  apiee  bifida^  perigonii  tubo  tnfundibuiaru^U%' 
drico  violaceo  curvato  spatkd  osquali ;  laeinia  suprema  oblonga  mueronulata^ 
laciniis  exteriorihus  parum  brevioribus,  tribus  inferionbus  ovato-lancwlatii 
macula  violacea  cordato-spathulata  noiftis ;  atigmatihu*  flamenia  m^trat^ 
tibus  repandis  fimhriatii. 
Bah.  In  clivispone  Sbufa  Bay.     October,  1884,  JETb.  M.O.  2065. 

Gorm  ovoid,  6  lin.  in  diameter,  tunic  reticulated.  Stem  perfeetlj 
glabrous,  1  ft.  high,  round,  curved.  Leaves  dissimilar,  two  at  base 
reduced  to  sheaths  only,  but  green,  the  other  four  linear-ensif orm, 
rigid,  costate  at  the  margin  and  the  middle,  gradually  attenuated  into 
an  acute  point,  the  lowest  perfect  leaf  8-10  inches  long,  4  lines  broad. 
Flowers  4-6,  pale  flesh  colour,  purplish  in  drying,  forming  a  spike 
4  inches  high,  imilateral.  Spathe  large,  broad  and  acute,  outer  valve 
2  in.  long,  and  on  either  side  of  the  keel  4  lines  broad,  inner  valvs 
1  iin.  long,  split  at  the  top,  both  many-nerved.  Perigone  tube  cisved, 
equalling  the  spathe,  1^  in.  long,  enlarged  at  the  top.  Uppermost 
segment  oblong,  mucronate,  1^  inch  long,  10  lines  broad,  remote,  latoal 
ones  1^  inch  long,  5  lines  broad,  the  three  inferior  ovatei-lanoeolate,  \\ 
inch  long,  4  lines  broc^,  with  a  cordate  spathulate  violet  spot 
Stamens  shorter  than  the  fimbriate  stigmas,  uapsule  ovoid,  6-fltriate. 
Seeds  oblong,  broad-winged. 


13. — Antholyza  Revolttta,  Bum. 

In  elkis  graminom  Montis  Leoni%,  props  Sea  Point,  juxta  Vrhem,  Jim. 
1882. -H^.ir.O. 


14. — ^Watsonia  pilosa,  (spec,  nov.)  Klatt. 

W,  eaule  tereti  simpliei  erecto  f>.  apiee  reflexo,  foliis  lanceolato^^nsiformihut 
eoriaceis  lotige  vagtnantibue,  J-nerviie,  nervis  3  latis  prominentihus,  4 
eecundariis,  interspatiie  pilosis]  Jtoribus  3  terminal^us  eoceineis  r. 
luteO'Coccineis ;  spathis  8ub-aquiv(dvibtts,  vahoa  ^xteriore  ovato-Umeeoiata 
acuta  multinervata  nereis  sub  apiee  ramosis,  interiore  tuhum  perigonii  rectum 
cylindraceum  aquante  et  involvente,  fauce  ampliata  curvata  nervata^  lafiniis 
ovatis  apictUati^  intequalibus,  laeinia  suprema  elcngata,  Jilatnentis  antheris 
subduplo  longioribus  stigmatihus  spathulatis  fimhriatis. — Hah.  In  wunUAus 
pone  Simon^stown,  AprHi,  Mc^o,  1884.  Sb.  M.O.  No.  2510. 

Stem  round,  simple,  erect,  or  reflezed  at  the  apex,  1^  ft.  high. 
Leaves  5,  lanceolate,  coriaceous,  unequal,  divided  by  the  middle  nerre 
which  as  well  as  the  marginal  ones  is  very  thick.  Interspaces  between 
the  seven  leaf  nerves  and  those  of  the  long  sheaths  beset  wi^  long 
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Boft  liain.  Flowers  three,  at  the  top  of  the  stem,  dose  set,  unilateral, 
scarlet  or  yellow-scarlet.  Spathes  green,  nearly  equal  in  length,  the 
outer  yalre  ovate-lanceolate,  acute,  many-nerved,  nerves  often  rami- 
fied, inner  valve  as  long  as  and  enfolding  the  erect  tube,  faux  as 
long  as  the  tube,  cyathif  orm,  curved.  Segments  ovate  with  an  erect 
mucro,  unequal  in  length,  the  uppermost  being  largest  and  highest. 
Filaments  a  little  curved,  double  as  long  as  the  anthers.  Stigmas 
spathulate,  fimbriate.  Allied  to  Jr.MmanaKer,  and  W,  comma,  Serbt. 


15. — AciDAirrHSKA  BXSOAPA,  Elatt. 

Florea  exUu  purpureif  violaceo-venoH,  folia  margine  prominentia^  nervus 
medius  supra  et  svitus  eUvatw,  Spatha  ovarium  et  perigonii  tubum  semi- 
invoh&ns — 2kQarteherg^  {Caledon)  Stpt,  1884,  legit  Templeman^ 


16. — ^Tritonia  laoerata,  Klatt. 

In  lapidosia  ad pedem  Montis  TahulariSj  occidentem versus,  {Kasteel  Poort) 
Got.  1883,  jff^ft.  JtflO. 


17. — ^Tbitonia  reflexa,  Klatt. 

In  clitns  ad  latera  Montis  Tabularis  occidentem  verstis,  Sept,  1883,  Sh. 
:O.Nb.  2234. 


18. — Babiana  pubpubea,  .  Ker. 
Inter  lapidet  ad  latera  mantis  Tabularis,  Sept.  1883,  Hh.  MM, 

19. — ^Babiaka  rinobns,  Ker. 

In  arenosis Flanitiei props  Duiker  Vley,  Oct.  1883,  Hb.  M.O.  No.  2477. 

20. — Babiana  sambxtoina,  Ker. 

In  sahulo  alto  pone  Van  Kamp^s  Bay,  ad  ped.  montis  Tabularis,  Sept., 
1883,  Hb.  M.O.  No.  2569. 

21.-7-BABiAirA  PLiCATA,  Ker. 

t 

In  lapidosis  ad  pedem  Montis  Diaboli,  Junio,  1884,  Sb.  M.O. 
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22. — MiCBANTHUS  TBITICEUB,  Ektfc. 

In  httmidiusetdis  Mentis  Muhenb&rff,  Nov,  1884,  JSh,  M.O.  1935. 

23. — HoMBBiA  SFiGATA,  Sweet. 
Ad  latera  Mmtis  ZwaarteUrgy  ( CaUdon)  Ugit  Temphnum^  Sept.  18B4. 

24. — ^MoBJBA  MiBA  (spec,  nov.)  Klatt. 

M,  hulbo'tubere  squamosa,  squamis  areolatiSy  eaule  pumih  iersii  Z^fiiMo 
apice  S-pedunculato,  foliis  superpositis  altomantibus  Uneari'laneeolaiis  acuUs 
hast  va^inantibus  septemnervits  marginihus  cUiaiis  caul&m  hnge  svperamUbuSf 
folia  infima  ad  vaginas  redueta ;  pedunculis  flexuoHs  v.  oreetis  hreviUr 
pilosis ;  florihus  eaertUeo-inolaeeis  pedieeUatiSf  pedieeUis  inchms  Ureiihus ; 
spathis  terminalihus  S-Jloris  plurivalvihus ;  valvis  exteriorihus  inaqualibmt 
herhaceis  mtdtistriatis  ovatis  aeutis  margine  membranaeeu  cUuUis  hati 
imhrieatis,  vaka  superiore  ehngata ;  valvis  interiorihus  tnembranaceis  linsis 
viridihus  striatis ;  perigonii  laeiniis  conformibtu  horisontaiiter  patsfUihut 
ohlongis  eircinatim  venosis,  laeiniis  ext&riorihus  hasi  maetdd  luted  punctisq. 
hinis  viridihus  ornatiSj  interiorihus  harhatis;  genitalihus  columnarihus; 
pollinis  granula  ignea,  stigmatihus  hifidis  apice  JUifomn^fissis ;  tmtheris 
cordatis  ohscure  violaeeis  apice  in  setulam  longam  arctuttam  exeurrmtihus. 
Sab,  In  humidis  ad.latora  mantis  Zwaarteherg  pone  thermos,  Oct.  1884, 
legit  Templeman,  Eh.  M,0.  No.  2612. 

Bolb-tuber  scaly,  scales  reticulate;  stem  dwarf,  1-2  in.  high  wiA  3 
leaves,  and  3  flower  stalks  on  the  summit.  Leaves  superposed, 
alternate,  Hnear-lanceolate,  acute,  sheathing  and  stem-daspin^  at  the 
base,  7  nerved,  margins  beset  with  fine  hairs,  much  longer  man  the 
stem,  4-5  inclxes  long,  1  line  broad,  striate;  the  undermost  leaf 
reduced  to  a  sheath.  Mower  stalks  curved  or  erect,  haiiy,  6-10  lines 
long.  Flowers  blue-violet.  Pedundes  round,  inclosed.  Spatiies 
terminal,  3  flowered,  many  valved.  Outer  valves  herbaceous, 
multistriate,  membranous  and  ciliated  at  margin,  acute ;  lower  valve 
9  lines  long,  clasping  the  upper  valve,  which  is  much  elongaAed,  1} 
in.  long,  4  lines  broad.  Inner  valves  membranous,  with  green  Hnes. 
Segments  of  the  perigone  equal,  oblong,  patent,  with  veins  twisted 
serpentinely,  6  lines  long,  2-3  lines  broad.  Outer  segments  with  a 
basal  yellow  stripe  which  is  trian^ular-cuneate  with  two  green  points 
above.  Inner  segments  bearded.  Stamens  connate  with  the  style 
into  one  column.  Anthers  heart-shaped,  dark  violet,  ending  above  in 
a  long  curved  bristle.  Pollen  flery-red.  Stigmas  bipartite,  divided 
into  long  filiform  points. 

25. — EOMULBA  XTNCINATA,  Klatt. 

In  arenosispone  Van  KampU  Bay,  adpedem  Mmtis  Tahularis,  Aug.  1884. 
Hh,  M.  0.  no.  2665 ;  et  in  arenosis  prope  Sea  Point,  juxta  dq^  IWn, 
Sept.  1884,  Bh.  M.  0.  2616. 
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27. — BOMULSA  BT7LB0C0DI0IDES,  Eokl. 

In  of-enosis  Planitici prope  Urhem,  Junto,  1884.     Eh.  M,0.  No.  2573. 
28. — Galaxia  purpurea,  Klatt. 

In  arsfillam's,  ad  latera  Montis  Leonis,  Sept.  1882.     ffh.  M.O.  No. 
2552. 

29. — Hespsraktha  quinquanoularis,  Eckl. 

In  graminosis  rupestrihus  pone  Van  Kamp*s  Bay,  Sept.  1884. 

30. — Hesperantua  flexuosa,  Klatt. 

In  elms  adpedem  Montis  Tahularis,  sepUmirionem  versus.     Sept.  1882. 
m.  M.  0.  no.  2386. 

31. — Gbissorhiza  8ABULOSA,  spec.  nov.  Klatt. 

G.  hulho  squamosOf  squamis  imhricatis;  caule  tereti  eanaliculato  gldbro 
simplici  curvato  foliosOf  foliis  inferiorihus  lints  oppositis  Uneari-ensiformihm 
ohtusis  marginatisy  l-nerviis,  caule  hreviortbus,  eaulinis  infiato-vaginatis ; 
Jlortbus  2-5  eamptmulatis  secundis  aguilateralihus  laxe  spieatis ;  spathis 
hivdhihus  memhranaeeis,  valva  exteriors  late  ohlonga  oltusa  apice  purpurea 
rhachim  amplea  ante  et  infertorem  vdham  lanceolatam  apice  hijidam  includente  ; 
perigonii  tubo  subnuUoy  laciniis  ohovatis  inmqualihus,  exteriorihus  extus 
purpureostriatis ;  stigmatibus  incurvatis  elongatis  fimbriatis,  capsula  ob- 
ovaia^  Mob.  Inter  frutioes  in  arenosis  clivis  pone  Van  Kcmp^s  Bay,  Sept. 
1881.    Eb.M.O.No.  2273. 

Bulb  ovate,  covered  with  many  brown  imbricating  scales,  split  into 
equal  segments.  Stem  6  inches  high,  simple,  roundish,  furrowed. 
Stem  leaf  convolutely  sheathing  downwards,  basal  leaves  2,  opposite, 
linear-ensiform,  stiff,  obtuse,  shorter  than  die  stem,  with  seven  pro- 
minent nerves.  Flowers  2-5  on  a  flexuose  rachis,  forming  a  unilateral 
short  spike.  Spathe  membranaceous,  2  valved,  outer  valve  broad, 
oblonfi^  obtuse,  scarlet  at  the  tip,  including  the  apicallj  bifid  lower 
one.  Tube  wanting.  Segments  unequal  in  length,  obovate,  the  outer 
ones  purple-streakea.  Stigmas  recurvedly  elongate,  fimbriate.  Capsule 
obovate. 

32. — Oeissorhiza  humilis,  Ker. 

In  arenosis  summi  Montis  Muizenberg,  Sept.  1883,  Hh.  M.O.  No.  2609. 
VOL.  III.  z 


204  Dr,  F,  W.  Kkitt^  Determinaiion  and 

33. — Geissorhiza  lutea,  Eckl. 

Ad  latera  montis,  2kDariberg,  fCaledonJ^  pone  thermos^  Get.  1885,  U§it 
Temjpleman,  Eh,  M,  0,  No.  2609. 


34. — G-EISSORHIZA  PUSILLA,  Klatt. 

Ad  latera  montte  Zuxkrtberg,  fCaledonJ,  pone  thermae^   OeL  1884,  legit 
Templeman,  Sh.  M.O.  No,  2611. 


35. — Geissorhiza  Eochensis,  Ker. 

In  arenoBu  hyeme  inundatis  in  valU  Oroenhhof,  Sept.  1883,  ITh.  M.O. 

No.  2281. 


36. — Lapetrousea  fissifolia,  Ker.    Bot.  Mag,  tab.  1246,  non  Jaeq. 

Inlapido%i%  graminoeis  eummi  Montis  Leonis  pone  Urhem,  Sept.  1883, 
Hh,M,0.  iVb.  2469. 


37. — LAPEYR0U8BA  GORYMBOSA,  Ker. 

Var.  purpurea^  Genitalilms  albis;  Fhrihue  medioeribtu, — In  aremme 
depressis^  Visch  JSbek,  jiixta  Sinum  False  Bay^  Sept.  1883,  Mb.  M.O.  No. 
2284,  a.  Var,  grandifloray  Genitalihus  obscuri  violaceis,  Floribus  ohttettrt 
molaceiSf  magnis. — In  montibm  pone  Rouw  Moek,  Sept.  1883,  Bb.  M.O. 
No,  2284,  b. 


38. — Lapeyroxisea  Fabrioh,  Ker. 

In  argillaceeis  planitiei  Capensis  prope  Maitland,    Oct.,    1883.     JRb, 
M.O.  No,  2517, 


39. — IXIA  LETJCANTHA,  Jaoq. 

In  lapidosis  clivis  Montis  Tahularis^  sinum  *  Hout^s  Bay '  speetantibus, 
Oot.,  1884.     JSb,  M.  0.  No,  2555. 


40. — ^IZIA  ORATEROIDES,  Eor. 

In  depressis  suhhumidis  ad  pedem  montis  JFinterhoek,  fTMagh.J  Oct. 
1884.     JSr*.  if.O.  2480. 
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4 1 . — IxiA  MACTJLATA,  Linn. 

In  arenosis  in  voile  *  Oroen  Kloof ,'  Sept.,  1883.     Mb.  M.  0,  No.  2277. 

42. — TxTA  OAPiLLABis,  (Morfhixia)  Ker. 

Inter  lapides  ad  pedem  Montis  Tdbularis  occidentem  verms,  Oct.,   1883  . 
Mb.  M.O.  No.  2A%1. 
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